produce liver swelling, skin lesions, disturbed heart function, and neurological effects. ‘The
only non-carcinogenic effects in humans cleiarly attributable to chronic oral exposure to
arsenic are dermal hyperpigmentation and ieratosis, as revealed by studies of several
hundred Chinese exposed to naturally occum|ng arsenic in well water (Tseng 1977; Tseng
etal. 1968; EPA 1999b). Similar effects wert observed in persons exposed to high levels
of arsenic in water in Utah and the northern pan of Mexico (Cebrian et al. 1983; Southwick
et al. 1983). Occupational (predominantly inh'alaﬁon) exposure is also associated with
neurological deficits, anemia, and cardiovéscular effects (Ishinishi et al. 1986), but
concomitant exposure 1o other chemicals cannot be ruled out. EPA (1999b) derived an RID
of 3.00E-04 mg/kg/day for chronic oral exposd:re.‘ based on an NOAEL of 0.0008 mg/kg/day
for skin lesions from the Chinese data.  An Vu%:ccrtainty of 3 is applied to account for both
the lack of data to preclude reproductive <toxiclity as a critical effect and to account for some
of the uncertainty in whether the NOAEL - of' the critical study accounts for all sensitive
individuals. The principal target organ for nrsemc appears to be the skin. The nervous
~ system and cardiovascular systems appear to be less significant target organs. Inorganic
arsenic may be an essential nutrient, exerting | beneficial effects on growth, health, and feed
- conversion efficiency (Underwood 1977). EPA (1999b) has not published an RfC or
Inhalation RfD for arsenic.

A.3.3 Carcinogenicity

. . . »
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~ Inorganic arsenic is clearly a carcinogen in hﬁmans. Inhalation exposure is associated with
increased risk of lung cancer in persons employed as smelier workers, in arsenical pesticide
applicators, and in a population residing near a pesticide manufacturing plant (EPA 1999b).
Oral exposure to high levels in well water is associated with increased risk of skin cancer
(Tseng 1977; EPA l999b).‘ Extensive animal testing with various forms of arsenic given
by many routes of exposure to several species, however, has not demonstrated the
carciriogenicity of arsenic (International Agency for Research on Cancer [IARC] 1980).
EPA.(1999b) classifies inorganic arsenic in cancer weight-of-evidence Group A (human
carcinogen), and recommends an oral unit risk of 0.00005 ug/L in drinking water, based on
the incidence of skin cancer in the Tseng (1977) study. . EPA (1999b) published an oral SF
of 1.50E+00 per mg/kg/day. EPA (1999b) notes that the uncertainties associated with the
oral unit risk are considcrabl_y less than those for most carcinogens, so that the unit risk
might be reduced an order of magnitude. An inhalation unit risk of 0.0043 per ug/m3, _
equivalent to a inhalation RfD of 1.S1E+01 per mg/kg/day, was derived for inorganic

arsenic from the incidence of lung cancer in occupationally exposed men (EPA 1999b).

A4 Barium

A.5.1 Non-carcinogenic Toxicity

Ban'ﬁm is a naturally occurring alkalincvcanh metal that comprises approximately 0.04
percent of the earth's crust (Reeves 1986a). Acute oral toxicity was manifested by Gl upset,
altered cardiac performance, and transient hyperiension, convulsions, and muscular
paralysis. Repeated oral exposures were associated with hypertension. Occupational
exposure to insoluble barium sulfate induced benign pneumoconiosis (ACGIH 1991). EPA
{1999b) published a verified chronic oral RfD of 7.00E-02 mg/kg/day, based on an NOAEL
of 0.21 mg/kg/day in a ten-week study in humans exposed to barium in drinking water and
an uncertainty factor of 3. The uncertainty factor of 3 is assigned to the oral RfD to account

for a lack of potential differences between adults and children. The critical effects seen

AR306372




were hypertension and the datu suggested possible renal effects in animal and human
studies. EPA (1997) presented a Inhalanon RfD of 143E~04 mglkglday based on a

- fetotoxicity study i in rats,

A.4.2 Carcinogenicity | '

- EPA (1999b) conslders barium as uot,l;kely no be a human carcmogen, however, the lack
of adequate mhalat:on studies preclude EPA from classifying barium as a cancer weight-of-

" evidence Group D substance (not class:ﬁabld asto carcmogemcxty in humans)

.l )
A.S Benzene f
o
AS5.1 Nomcarcinogenic Toxicity i

In humans, short-term inhalation exposure to ‘:enzene induced CNS effects such as drowsi-
ness, dizziness, and headaches; long-term exposure induced anemia (ACGIH 1991). Oral
dosing in animals induced hematopoietic effects (ATSDR '1995c). EPA (1999a) published
an oral RfD of 3.00E-03 mglkglday (NCEA); EPA (19992) pmemed an inhalation RfD of
1.70E-03 mg/kg/day (NCEA). The immune system, hematopoietic system, and CNS are the
| apparent target organs of benzene. . ’

- AS5.2 Carcinogenicity

EPA (1999b) classifies benzene in cancer wef;ght-of-evidence Group A b(human carcinogen)
¢’ based on several studies of increased risk (1!{ non-lymphocytic leukemia associated with
occupational exposure, supported by an mcreased incidence of neoplasna in rats and mice
exposed by inhalation and gavage. A venﬁed oral SF of 2.90E-02 per mg/kg/day (EPA
1999b) and an inhalation SF of 2.90E-02 per rpg/kg/day are based on the increased incidence

of leukemia in several occupational (inhalatifon exposure) studies.

i
i
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A.6 Beryllium

A.6.1 Non-carcinogenic Toxicity

Beryllium has a low order of toxicity when ingested because it is poorly absorbed from the
GI tract (Reeves 1986b). Occupational exposure was associated with dermatitis, acute

pncumomus, and chromc pulmonary granulomatosns (berylhos:s) Berylhosls was also

observed in humans living in the vicinity of a beryllium plant. Similar pulmonary effects
were observed in laboratory animals subjected to inhalation exposure. A verified chronic
oral RfD value of 2.00E-03 mg/kg/day (EPA 1999b) was based on small intestinal lesions
in a dog dietary study and an uncertainty factor of 300 (EPA 1999b). EPA (1999a) presented
an inhalation RfD of 5.70E-06 mg/kg/day (NCEA). The GI Tract, respiratory and immune
system are the apparent target organs of béryllium. |

A6.2 Carcinogenicity

EPA (1999b) classifies beryllium in cancer weight-of-evidence Group B1 (probable human
carcinogen) based on limited evidence of carcinogenicity in human exposed to airborne
beryllium (lung cancer) and sufficient evidence of carcinogenicity in animals (lung cancer
in rats and mbnkcys inhaling beryllium, lung tumors in rats exposed to beryllium via
intratracheal instillation, and osteosarcomas in rabbits and possibly mice receiving
intravenous or intramedullary injection), beryllium is reclassified from a B2 to a B1 using
criteria of the 1986 Guidelines for Carcinogen Risk Assessment. The oral database is
considered inadequate for the assessment of carcinogenicity. An inhalation unit risk of
0.0024 per ug/m3, equivalent to 8.4 per mg/kg/day (EPA 1997) (assuming an inhalation rate
of 20 m3/day and body weight of 70 kg for humans), was derived from an bccupational
study. ’ |
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A7 . Cadmium
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Al acokineti

Estimates of cadmium uptake by the respimtory tract range from 10 to 50 percent; uptake
is greatest for fumes and small particles and least for large dust particles (Friberg et al.,
1986; Goyer, 1991). GI absorption of ingested cadmium is ordinarily 5 to 8 percent, but
may reach 20 pefccm in cases of serious dietary ion deficiency. Highest tissue levels are
normally found in the kidneys followed by the liver, although levels in the liver may exceed
those in the kidneys of persons suffering from cadmium-induced renal dysfunction. The
half-life of cadmium in the kidneys and liver may be as long as 10-30 years. Fecal and
urinary excretion of cadmium are approximately equivalent to normal humans exposed to
small amounts. Urinary excretion increases markedly in humans with cadmium-induced

rc_nal disease.
A.7.2 Non-carcinogenic Toxicity

Acute inhalation exposure 1o fumes or particles of cadmium induces respiratory kymptoms,
general weakness, and, in severe cases, respiratory insufficiency, shock, and death (Friberg
et al., 1986). Acute oral exposure induces GI disturbances. Chronic inhalation exposure
induces pulmonary emphysemi, and chronic exposure by cither route consistently produces
renal tubular disease in humans and laboratory animals. Proteinuria is a reliable early
indicator of cadmium-induced kidney disease. The combination of pulmonary emphysema
and renal tubular disease, if severe, may result in early mortality. Painful osteomalacia and
osteoporosis may arise from altered metabolism of bone minerals secondary to renal
damage. The combination of renal and skeletal damage is called itai-itai disease in Japan.
Cadmium exposure ahs been associated with liver damage, but the liver appears to be less
sensitive than the kidney. The kidney is the primary target organ of cadmium toxicity, EPA
(1999b) derived chronic oral RfD values of 5.00E-04 mg/kg/day for cadmium ingested in
water and 1.00E-03 g/kg/day for cadmium ingested in food (solid material), based on a
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toxicokinetic model that prcdicted NOAELSs from renal cortical concentration of cadmium.

The different RID values reflect assumed dxffercnccs in GI absorption of cadmium from
.water (5 percent) and food (2.5 pcrcem) EPA (l999b) has not published an RfC or
- Inhalation RfD for cadmium. L

.
=1

A3 S‘&Lc_xmn_l.c;tx

~-Carcinogenicity data in humans consist of several occupational studies that associate
::.cadmium exposure with lung cancer, but concomitant exposure to other carcinogenic
chemicals and smoking were not adequately controiled. Other occupational studies reported
" significantly increased risk of prostatic. cancer, but this effect was not observed in the largest -
oc'cupational. study of workers exposed to high levels (Thun et al., 1985). The animal data
consist of an inhalation study in rats that showed a significant increase in lung tumors, and
~ several parenteral injection studies that prt';duced injection site tumors. No evidence of
carcinogenicity, however, was observed in seven oral studies in rats and mice. EPA (1999b)
classifies cadmium a cancer weight-of-evidence Group B1 substance for inhalation exposure
on the basis of limited evidence of cmindgenicity in humans and sufficient evidence in
animals. The data were insufficient to classify cadmium as.carcinogenic to humans
exposed by the oral route. - An inhalation unit risk of 0.0018 mg/ms3, equivalent to 6.30E+00
~per mg/kg/day, was derived from the occupationﬂ exposure Studj by Thun et al. (1585)
: assummg an mhalanon rate of 20 m3lday and a body wexght of 70 kg for humans.
N

A.8 Chloroform

A81 Ennﬁm_oxmslmu

' Oral ot inhalation expos'urﬁ of animals to ¢hloroform was associated with liver and kidney
damage (ACGIH 1991; EPA 1999b)." In humians, acute inhalation exposure to high levels -
induced narcosis, ventricular fibrillation, and death (ACGIH 1991).. Limited occupational
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data associated chronic exposure to chloroform with CNS depression, digestive disturbandes.
and enlarged livers. EPA (1999b) presented a verified chronic oral RfD of 1.00E-02
mg/kg/day based on an LOAEL for fatty cyst formation in the livers of dogs treated orally
for 7.5 years and an uncertainty factor of i,OOO. EPA (1999a) presented an inhalation RfD
of 8.60E-05 mg/kg/day (NCEA). Target organs for the toxicity of chloroform include the
liver and kidney for oral and inhalation exposure, and the blood for inhalation exposure.

A8.2 Carcinogenicity

Chloroform is classified as a cancer weight-of-evidence Group B2 compound (probable
human carcinogen), based on increased incidence of several tumor types in rats and liver
_ tumors in mice (EPA 1999b). Human carcinogenicity data are inadequate.. An oral SF of
8.10E-02 per mg/kg/day (EPA 1999b) was derived from the incidence of kidney tumors in
rats treated with chloroform in drinking water for two years, An inhalation unit risk of
2.3E-05 per pg/m3, equivalent to 6.30E+00 per mg/kg/day, was based on the incidence of

hepatocellular carcinomas in mice treated by gavage for 78 weeks (EPA 1999b).

A9 Chromium
A.9.1 Non-carcinogenic Toxicity

In nature, chromium (IIT) predominates over chromium (VI) (Langidrd and Norseth 1986).
Little chromium (VT) exists in biological materials, except shortly afier exposure, because
reduction to chromium (III) occurs rapidly. Chromium (III) is considered a nutritionally

" essential trace element and is considerably less toxic than chromium (VI).
No effects were observed in rats consuming 1800 mg chromium (IIT)kg/day in the diet for |

over two years (EPA 1999b). The NOEL of 1800 mg/kg/day and an uncertainty factor of
1,000 was the basis for a verified chronic oral RfD of 1.SE+00 mg/kg/day (EPA 1999b).
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A target organ was not identified for chromium (III).

Acute oral exposure of humans to high doses of chromium (VI) iﬁduccd neurological
effects, GI hemorrhage and fluid loss, and kidney and liver effects. Parenteral dosing of
animals with chromium (VI) is selectively toxic to the kidney tubules. An NOAEL of 24
mg chromium (VI)/kg/day in a one-year dn'ﬁking water study in rats was the basis of 8-
 verified RID of 3.00E-03 mg/kg/day for ,chro_nic. oral exposure (EPA 1999b). An.
" uncertainty factor of 300 represents two 10-fold decreases in dose to account for both the
expected interhuman and interépecie's yariabiliiy in the toxicity of the chemical in lieu of
specific data and an additional factor of 3 to compensate for the less-than-lifetime exposure
duration of the study (EPA 1999b). The kidney may be the principal targef organ for
repeated oral dosing with chromium (VI), but effects seen in the principal RfD study were .
increased levels of chromium (VI) m kidneys, livers, and femurs of test subjects. .

EPA (1999b) published an inhalation RfC of 0.0004 mg/m3, equivalent to 2.86E-05
mg/kg/day, based on a BMD of 0.016 mg/m3 in a rat subchronic study. Critical effects seen
were lactate dehydrogenase in bronchioalveolar lavage fluid. An unéenainty factor of 300
was also applied to the inhalation RfC based on a accounting for pharmacodyna dxﬁ'ercnm ‘
not accounted for, and a 10-fold factor to Account for the less than lifetime ‘exposure and a
10-fold factor to account for variation in the human population (EPA 1988).

DR
Loews .

AR306379



A9.2 Carcinogenicity

Data were not located regarding the carcinogenicity of chromium (II). EPA (199b)
classifies chromium (VI) in cancer weight-of-evidence Group D (not classifiable regarding
human carcinogenicity), via the oral route of .exposurc. EPA (1999b) classifies chromium
(V]) in cancer weight-of-evidence Group A (human carcinogqn). via inhalation exposure
based on the consistent observation of increased risk of lung cancer in occupational studies
of workers in chromate prbduction or the chrome pigment industry. Parenteral dosing of
animals with chromium (VI) compounds consistently induced injection-site tumors. inhala-
tion unit risk-of 0.012 per ug/m3, equivalent to 4.10E+01 per mg/kg/day (EPA 1999b),
assuming humans inhale 20 m3/day and weigh 70 kg, was based on increased risk of lung
cancer deaths in chromate production workers. '

- A0 Cobdbalt -

A.10.1 Non-carcinogenic Toxicity

Acute high orél or parenteral doses of cobalt in humans or animals induced myocardial
degeneration often leading to mortality, cxytleopoiesis. enlarged thyroid, and, in animals,
renal tubular degeneration (Elinder and Friberg 1986). Chronic ingestion from the
consumption of beer containing high concentrations of cobalt was associated with "beer-
drinkers cardiomyopathy,” which includes polycythemia and goiter, as well as marked
myocardial degeneration and mortality. The thcrapeutié use of 0.16 1o 0.32 mg
cobalt/kg/day in anemic, anephric dialysis patients for 12 to 32 weeks induced a s:gmﬁcant,
but reversible, rise in blood hemoglobin concentration (EPA 1992).

Occupational (inhalation and dermal) exposure was associated with allergic dermatitis,

chronic interstitial pneumonitis, reversibly impaired lung function, occupational asthma, and
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myocardial effects (ACGIH 1991). Cobalt'was dctermin&d to be the eﬁologic factor in hard -
metal discase, the syndrome of respiratory symptoms, and pneﬁmoconiosis associated with '
inhalation exposure to dusts containing tungsten carbide with cobalt powder as a binder

= (Elinder and Friberg 1986). The lowest occupational air concentration of cobalt associated

«*with hard metal disease was 0.003 mg cobalt/m3 (Sprince et al. 1988). It should be noted

~ that the workers were also exposed to tun"gstén and sometimes to titanium, tantalum, and

- niobium (Elinder and Friberg 1986). Similar lung effects were seen in animals exposed to

-+ cobalt by inhalation. |

The developmental toxicity of cobalt was tested in rodents treated 6rally with cobalt .
chloride (EPA 1992). Matemnal effects (unspecified) were reported in rats treated with 5.4
to 21.8 mg cobalt/kg/day from gestation day 14 through lactation day 21. Effects on the
offspring included stunted growth at 5.4 mg cobalt/kg/déy and reduced survival at 21.8 mg .
cobaltkg/day. In rats treated with 6.2, 12.4, or 24.8 mg cobalt/kg/day on gestation days 6

W through 15, maternal effects included reduced food COnsﬁrﬁpﬁod andbody weight gmn and
altered hematologic parameters, although n is unclear at what dose level(s) thesc effects
occumed There were no effects on fetal survwal although a nonslgmﬁcant increase in fetal
stuntmg was observed in rats treated with'12. 4 mg cobalt/kglday Mice treated with 81. 7.
mg cobalt/kg/day had reduced maternal wexght gain, but no fetal effects.”

" Several studies reported testicular dcgencrahon and atrophy in rats treated with cobalt
“* chloride in'the diet or drinking water at conccntratxons equivalent to doses of § 7 to 30.2 mg A
cobah/kg/day (EPA 1992). Cobaltis nutnnonally essential as a cofactor in cyanocobalatmn ,
‘(vitamin B 12) (EPA 1992). Cobalt is umvcrsally presem in the diet. Avcrage dmly adult
dnetary intakes of cobalt range from 0.16 to 0.58 mg/day (0 002 to 0.008 mg/kg/day,'

" assuming adults weigh 70 kg) (Tipton et al. 1966; Schroeder et al. 1967). In 9- to 12-year-
old children, dietary intakes of cobalt range from 0.3 to 1.77 mg/day. (Murthy etal. 1971;

National Research Council 1989). Assuming an average weight for children in this age
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range of 28 kg (National Research Council, 1989), the dietary intakes are equivalent 10 0.01
100.06 mg/kg/day.

" EPA (1999a) presented an oral RED for cobalt of 6.00E-02 mg/kg/day-based on the upper
range of dietary intake for children (NCEA). Important target organs in orally exposed
humans are the heart and crythrocyte. EPA (1999b) has not published an RfC or Inhalation

_RfD forcobalt. '

" A.10.2 Carcinogenicity
| Data regarding the carcinogenicity of cobalt were not available (EPA 1999b).

A.11 Cyanide
A.11.1 Non-carcinogenic Toxicity

EPA (1999b) published a oral RfD of 2.00E-02 mg/kg/day for cyanide based on a NOAEL
in a rat chronic oral feeding study based on effects measured such as weight loss, thyroid
effe :ts, and myelin degeneration. EPA (1999b) has not published an RfC or Inhalation RfD

for cyanide.

A.11.2 Carcinogenicity

EPA (1999b) classifies cyanide in cancer weight-of-cvidence Group D (not classifiable as

to carcinogenicity to hurmans).

AJ2  2,4-Dimethylphenol

A.12.1 Non-carcinogenic Toxicity
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EPA (1999b) published a oral RfD of 2.00E-02 mg/kg/day for 2,4-dimethylphenol based on

a NOAEL in a ninety-day gavage study in Albino mice using 2,4-dimethylphenol. EPA
(1999b) has not published an RfC or Inhalation RfD for 2,4-dimethylphenol.

©A122  Carcinogenicity

2,4-Diméthylphenol has not undergone a complete evaluation and determination under US
EPA's IRIS program for evidence of human c‘drcinogcnic potential (EPA 1999b).

R s

A.13 Iron
A.13.1 Non-carcinogenic Toxicity - .

Iron is potentially toxic in all forms and by all routes of exposure. Inorganic iron is a poison
by the intraperitoncal route. The inhalation of large amounts of iron dust may result in iron |
pneumoconiosis or arc welders lung.- Chronic eiposurc to excess levels of iron (>50-100
mg lronlday) can result in pathological deposition of iron in tissues. The target organs are
the pancreas and liver (Sax and Lewis 1989). |

Iron compounds are of varying toxicity. lron oxides are a potential risk in all industrial
settings. In general, ferrous compounds are more toxic than ferric compounds. “Acute -
exposure to excessive levels of ferrous compounds can cause liver and kidney damage,
altered respiratory rates and convulsions (Sax and Lewis 1989). An oral RfD of 3.00E-01

- mg/kg/day has been published for iron by EPA (ECAQ). EPA (1999b) has not published
an RfC or Inhalation RD for iron. - e -

A.13.2 Carcinogenicity

.Some iron compounds are suspected human carcinogens. Iron dust is an experimental
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neoplastigen and an increased incidence of lung cancer has been associated with exposure
to iron dust. lron oxide is an experimental tumorigen and a suspected human carcinogen.
(Sax and Lewis 1989). EPA (1999b) has not published oral or inhalation SFs for iron.

A.14 Lead

A.14.] Pharmacokinetics

Studies in humans indicate that an average of 10 percent of ingested lead is absorbed, but
estimates as high as 40 percent were obtained in some individuals (Tsuchiya 1986).
Nutritional factors have a profound effect on' GI absorption efficiency. Children absorb
ingested lead more efficiently than adults; absorption efficiencies up to 53 percent were
recorded for children three months to eight years of age. Similar results were obtained for
laboratory animals; absorption efficiencies of § ;6 10 percent were obtained for adults and
50 percent were obtained for young animals. The deposition rate of inhaled lead averages
approximately 30 to 50 percent, depending on particle size. All lead deposited in the lungs
is eventually absorbed.

Approximately 95 percent of the lead in the blood is located in the erythrocytes (EPA
1991a). Lead in the plasma exchanges with several bbdy compartments, including the
internal organs, bone, and several excretory pathways. In humans, lead concentrations in
" bone increase with agé (Tsuchiya 1986). About 90 percent of the body burden of lead is
Jocated in the skeleton. Neonatal blood concentrations are about 85 percent of maternal
concentrations. Excretion of absorbed lead is principally through the urine, although Gl

secretion, biliary excretion, and loss through hair, nails, and sweat are also significant.
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A.14.2 Non-carcinogenic Toxicjty -

-.The nonocaminogenic toxicity of lead to humans has been well characterized through
decades of medical observation and sciéntific research (EPA 1999b). The principal effects
of acutc‘or.al exposure are colic with diffuse paroxysmal abdominai pain (probably due to
vagal irritation), anemia, and, in severe cases, acute encephalopathy, particularly in children
(Tsuchiya 1986). The primary effects of long-term exposure are neurological and
hcmatological. Limited occupational data indicate that long-term exposure. to lead may

~ induce kidney damagc. The principal target organs of lead toxicity are the erythrocyte and

: the nervous system. Some of the effects on the .biood particularly changes in levels of
certain blood enzymes, and subtle neurologic behavioral changes in children, appear to
occur at levels so low as to be considered non-threshold effects.

EPA (1999b) presents no inhalation RFC for lead, but referred to the National Ambient Air

Quality Standard (NAAQS) for lead. The NAAQSS are based solely on human health
_ considerations and arc designed 10 protect the most sensitive subgroup of the human

population. The NAAQS for lead is l.S’ugImB. averaged quarterly (EPA 1999b).

EPA (1991a, 1999b) determined that it is inappropriate to derive an RfD for oral exposure
to lead for several reasons. First, the use of an RfD assumes that a threshold for toxicity

“* exists, below which adverse effects are not expected to occur; however, the most sensitive
"""":'effecté of lead exposure, impaired neurologic behavioral development in children and
" altered-blood enzyme levels associated with anemia, may occur at blood lead concentrations

" so Jow as to be considered practiéal]y non-threshold in nature. Second, RfD values are
;'v’épcciﬁc for the route of exposure for wﬁich_ they are derived. Lead, however, is ubiquitous,
so that exposure occurs from virtvally all media and by all pathways simultaneously, making

it practically impossible to quantify the contribution to blood lead from any one route of

exposure. Finally, the dose-response rélaﬁonships common to many toxicants, and upon
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which derivation of an RfD is based, do not hold true for lead. This is because the fate of
lead within the body depends, in part, on the amount and rate of previous exposures, the age
of the recipient, and the rate of exposure. There is, however, a reasonably good correlation
. between blood lead concentration and effect. Therefore, blood lead concentration is the

appropriate parameter on which to base the regulation of lead.

EPA -IEUBK lead model is -an- iterated -set of equations that estimate blood lead
concentration in children aged 0 to 7 years (EPA 1991a; 19910b). The biokinetic part of the
model describes the movement of Jead between the plasma and several body wmmu
and estimates the resultant blood Tead concentration. The rate of the movement of lead
between the plasma and each compartment is a function of the transition or residence time
(i.c., the mean time for lead to leave the plasma and enter a given compartment, or the mean
residence time for lead in that compartment). Compartments modeled include the
efythrocylm, liver, kidneys, all the other soft tissue of the body, cortical bone, and trabecular
bone. Excretory pathways and their rates are also modeled. These include the mean time
for excretion from the plasma to the urine, from the liver to the bile, and from the other soft
tissues to the hair, skin, sweat, etc. The model permits the user to adjust the transition and

residence times.

EPA guidance establishes an interim soil cleanup level for lead of 400 parts per million
(ppm) to be applied at Superfund sites. This value is considered by EPA to be protective
for direct contact with icad-contmninated—soiis-in residential-settings. The guidance is to
be followed when current or predicted land use is residential.
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A.15.3 Carcinogenicity

.. EPA (1999)b) classifies lead in cancer Wcight-of-cvidé'nce Group B2 (probable human
| . carcinogen), based on inadequate evidence of cancer in humans and sufficient animal
evidence. The human data consist of several epidemiological occupational studies that
ylcldcd confusing results. All of the studies lacked quantitative exposure data and failed to
control for smoking and concomitant exposure to other possxbly carcinogenic metals. Rat
. -and mouse bioassays showed statistically significant increases in renal tumors following
«(ietary and subcutaneous ,expos.urc to several soluble _leéd salts. Various Jead compounds
were observed to induce chromosomal alterations in vivo and in vitro, sister chromatid
exchange in exposed workers, and cell transformation in Syrian hamster embryo cells; to
enhance simian adenovirus induction; and to alter molecular processes that regulate gene
expression. EPA (1999b) declined to estimate risk for oral exposure to lead because many
factors (c.g., age, general health, nutritional status, existing body burden and duration of
exposure) influence the bioavailability of ingested lead, mtroducmg a great dcal of

uncertamty into any estimate of nsk.

A.16 Manganese

.A.16.1 Non-carcinogenic Toxicity

Manganese is nutritionally required in humans for normal growth and health (EPA 1999b).
The clderly appcared to be more sensitive than children. Oral treatment of laboratory
rodents induced biochemical changes in the brain, but rodents did not exhibit the
neurological signs exhibited by humans. Occupational exposure to high concentrations in
air induced a generally typical Specufum of neurological effects, and increased incidence of
poeumonia (ACGIH 1986). o | '

EPA (1999b) published an oral RfD for manganese of 0.024 mg/kg/day based on drinking
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water and an oral RfD of 0.14 mg/kg/day based on food. EPA (‘l 999b) presented a verified
chronic inhalation RfC based on a LOAEL for impairment of neumbchavioral function in
occupationally exposed humans. The inhalation RfC is equivalent to 1 43!3-05 mg/kg/day,
assuming humans inhale 20 m3 of air/day and we:gh 70kg. The CNS and respiratory tract

are target organs of inhalation exposure to manganese.

A6.2 Carcinogenicity © — — - -

EPA (1999b) classifics manganese in cancer weight-of-evidence Group D (not classifiable

as to carcinogenicity to humans).
A7 2-Methylphenol
A17IN n-carcinogenic Toxicijty

EPA (1999b) published an oral RfD of 5.00E-02 mg/kg/déy for 2-methylphenol based on a
NOAEL in a ninety-day oral toxicity and neurotoxicity study in rats. EPA (1999b) has not
published an RfC or Inhalation RfD for 2-methylphenol. ' '

A.17.2 Qarcinogenicig‘

EPA ( l999b) classifies 2—mcthylphenol in cancer welght-of-evxdcnce Group C (possible

human carcinogen), based on inadequate human data and limited animal data. The ammal
data was based on an increased incidence of skin papillomas in mice in an initiation-
promotion study. The three cresol isomers broduced positive results in genetic toxicity
studies both alone and in combination. EPA (1999b) didv not establish an oral SF and/or an
inhalation unit risk for 2-methylphenol.
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A.18 &Methylphenbl
A.18.1 Nop-carcinogenic :l'_gzlicig B

_EPA (1997) published a oral RID of S 00é-‘o3'r'ng/kg'/aay for 4-methylphenol based on CNS,
rcspxratory and whole body effectsina rabb:t gavagc study EPA (l999b) has not pubhshed
_an RfC or Inhalanon RID for 4»methylphenol

- L Al82 Mﬁ@m

EPA (1999b) classifies 4—mcthylphcnol in cancer wexght-of-evndcnce Group C (possxble
human carcmogen), based on xnadcquatc human data and hmm:d ammal data. Thc ammal
data was based on an mcreased mc:dcnce of skin pap:llomas in mxce in an mmanon—

__promotion study The three cresol i nsomcrs produccd positive rcsuhs in gencuc tox:cnty
studies both alone and in combmatxon EPA (1999b) dld not estabhsh an oral SF and/or an
mhalanon umt risk for 4-mcthylphcnol '

A.19 Mercury

Mercury occurs in three forms: elemental, orgatic, and inorganic. Although the toxicity of
all forms is mediated by the ‘mercury ‘cation, the extent of absorption and pattern of

) dxstnbuuon within the body, which detcrmmes the effects observed, depends on the form
to which the organism is exposed (Goyer 1991), - Bacterial activity in the environment
converts inorganic mercury to mcthyl mercury (Berlin 1986). It is likely that either
. ;,‘inorganic mercury or methyl mercury may bé taken tip by plants and enter the food chain,
‘ and this discussion will focus on inorganic and methyl mercury. Exposure to elemental

mercury, which is more likely to occur in an occupational setting, is not discussed herein.
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A.19.1 Pharmacokinetics

The. GI absorption of inorganic mercury salts is about 2 to 10 bercém in humans, and
. slightly higher in experimental animals (Berlin 1986; Goyer 1991). Inorganic mercury in
the blood is roughly equally divided between the plasmi and erythrocytes. Distribution is
preferentially to the kidney, with somewhat lower concentrations found in the liver, a-nd
even lower levels found in the skin, spleen, testes, and brain (Berlin 1986). Inorganic
mercury is excreted principally through the feces and urine, with minor pathways including

the secretions of exocrine glands and exhalation of elemental mercury vapor.

Methyl mercury is nearly completely (90 to 95 percent) absorbed from the GI tract (Bérlin
1986). The concentration of methyl mercury in the erythrocytes is about 10 times that in
the plasma. Methyl mercury Jeaves the blood s]owiy. showing particular affinity for the
brain, particularly in primates. In rats, 1 percent of the body burden of methyl mercury is
found in the brain, but in humans, 10 percent of the body burden is found in the brain.
Somewhat lower levels are found in the liver and kidney. During pregnancy, methyl

mercury accumulates in the fetal brain, often at levels higher than in the matérnal brain.
| Most tissues except the brain transform methyl mercury to inorganic mercury. Excretion
of methyl mercury is principally via the bile, with a half-life of 70 days in humans not
suffering from toxicify. Following exposure to methyl mercury, some of the mercury in the
bile exists as methyl mercury and some as the inorganic form. The inorganic form is largely
passed in the feces, but methyl mercury is subject to enterohepatic recirculation. Another

important excretory pathway for methyl mercury is lactation.
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G.19.2 Non-carcinogenic Toxicity

* Target organs for inorganic or methyl mercury include the kidney, nervous system, fetus,
and neonate. Acute oral exposure to high doses of i morgamc mercury causes severe damage
to the GI mucosa because of the corrosive nature of mercury salts, whxch may Jead to bloody
diarrhea, shock, cnrculatory collapse, “and death (Berlin l986a Goyer 1991). Acute
sublethal poisoning induces severe kndney damage Chronic - exposure mduoes an
-aitoimmune glomerular disease and renal tubular i injury. Af:ute or chronic exposure to
':.methyl mercury leads to neurologic dysfuncuon (Berlin 1986a; Goyer 1991) The regxon
of the nervous system “affected is specxes-dependem Methyl mercury po:somng in rats
"induces penpheral nerve damage and deney effects. In humans, the sensory conex appears |
to be the most sensitive. The brain of the fetus and the neonate may be unusually sensitive
to methyl mercury; retarded neurologlc development was observed in prenatally exposed
~ children whose mothers showed no*cliniéal'signs of poisoning. EPA (:'1'9:99b) published an
oral RfD of 1.00E-04 mg/kg/day for exposure to methyl mercury based on neurological -
effects in environmentally exposed humans. An intake of 3 ug/kg/day was the LOAEL
corresponding to a blood level of 200 ng/mL, which was associated with CNS effects. An
"uncentainty factor of 10 was used to estimate an NOAEL from an LOAEL. An inhalation .
4RfC of 0.0003 mg/kg/day (uncenamty factor of 30) has been established for i inorganic
Jnercury based on neurotoxic. effects in humans Th:s translates into a chromc RfD of
+~8.60E-05 mg/kg/day (BPA 1999b) ‘

AT S e —
g

0193M

EPA (1999b) classifies inorganic mercury in cancer weight-of-'evidenoe Group D (not
classifiable as to carcinogenicity to humans), based on no data regardmg cancer in humans,
and inadequate animal and supporting data EPA (1999b) has not yet evaluated the

carcinogenicity of organic mercury.
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A.20 Nickel
A.20.1 Non-carcinogenic Toxicity

In a subchronic gavage study with nickel chloride in water, clinical signs of toxicity in rats
included lethargy, ataxia, irregular breathing, reduced body temperature, salivation, and
discolored extremities (EPA 1996). Inhalation exposure was associated with asthma and
pulmonary fibrosis in welders using nickel alloys (ACGIH 1986). Lung effects were
observed in laboratory animals exposed by inhalation. EPA (1999b) presented a verified
RID of 2.00E-02 for chronic oral exposure to nickel, based on an NOAEL for decreased
organ and body weights in a two-year dietary study with nickel sulfate in rats and an
uncertainty factor of 300. The nickel RfD is based on decreased organ wieght. The lung is
clearly the target organ for inhalation exposure c\}en though EPA (1‘999b) has not published
an RfC or Inhalation RID for nickel.

A.20.2 Carcinogenicity

Occupational exposure to nicke] was associated with increased risk of nasal, laryngeal and
lung cancer (ATSDR 1995a). Inhalation exposure of rats to nickel subsulfide increased the
incidence of lung tumors. EPA (1999b) presents a cancer weight-of-evidence Group A
classiﬁcétion {human carcinégcn) for nickel refinery dust. No oral SF or inhalation unit risk
was established for elemental nickel, therefore, carcinogenic exposures for nickel are not

estimated at this site.

A.21 Phenol

A.21.1 Noncancer Toxicity
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EPA (l999b)'published a oral RfD of 6.00E-O.1 mg/kg/day based on a NOAEL of reduced
fetal\body weights in a teratologic evaluation of phenol in CD rats and mice. EPA (1999b)
has not published an RfC or Inhalation RfD for phenol. .

A.21.2 Carcinogenicity

Phenol was classified in cancer We_ight'-of-.evidence Group D (not classifiable as’to
" carcinogenicity to'h_umans) (EPA 1999b); - .-

A.22 Polyaromatic Hydrocarbons 5(Carcinogenic) .

A.22.1 Pharmacokinetics

. A]though quarmtauve absorpnon data for the PAHs were not located benzo(a)pyncne was
~ readily absorbed across thc GI (Rees ctal. 1971) and respu'atory epxtheha (Kotm et al 1969
Vaxmch ctal 1976) The h:gh hpophlllClty of other compounds in tlus class suggests that
ov.her PAHs also would be readnly absorbed across GI and respxratory epnbeha. '
Benzo(a)pyrene was dxstnbuted Mdely in tbe tissues of treated rats and mice, but pnmanly
to tissues hngh in fat, such as adlpose ussue and mammary gland (Kotm et al. 1969; Schlede
ctal. 1970a). Pattems of ussue dxstnbutxon of otber PAHs ‘would be expected to be snmlar
because of the high hpophxhcxty of the members of th:s class

Studies of the metabohsm of benzo(a)pyrene prov:de mformatmn relevant to other PAHs
because of the strucmral srmrlarmes of all members of the class. Metabohsm mvolves
mlcrosomal mlxed function oxldase hydroxylahon of one or more of the phenyl rmgs with
the formauon of phenols and d1hydrodlols, probably via formauon of arenc oxnde
mtermedlates (EPA 1979a). The dxhydrodlols may be further oxxdxzed to diol epoxndes,

~
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~which, for certain members of the class, are known to be the ultimate carcinogens (LaVoie

et al. 1982). Conjugation with glutathione or glucuronic acid, and reduction to
tetrahydrotetrols are important detoxification pathways. Metabolism of naphthalene
resulted in the formation of 1,2-naphthoquinone, which induced cataract formation and

retinal damage in rats and rabbits.

Excretion of benzo(a)pyrene or dibenz(a,h)anthracene residues was reported to be rapid,
although quantitative data were not located (EPA 1979b). Excretion occurred -mainly via
the feces, probably largely due to biliary secretion (Schlede et al. 1970a, 1970b). EPA
(1980)-concluded that accumulation in the body tissues of PAHs from chronic low level

exposure would be unlikely.

A.22.2 Non-carcinogenic Toxicity

| Oral no;éancer idxicit}; data are available for dibenzofuran, fluoranthene, fluorene, 2-

methylnaphthalene, naphthalene, and pyrene. EPA (1997, 1999a, 1999b) has not
established oral RfDs or inhalation RfCs for the carcinogenic PAHs including
benz(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)flucranthene, carbazole,
chrysene, dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene.

EPA (1999a) presented a oral RfD of 4.00E-03 mg/kg/day for dibenzofuran (NCEA). The
target organ dibenzofuran exposure is the kidney. EPA (1999b) has not published an RfC
or Inhalation RID for dibenzofuran.

Fluoranthene appears Ato be toxic to the Kva, kidney, and blood. Ina comprc_hchsive 13-
week gavage study in mice, 125 mg/kg/day was an NOAEL and 250 mg/kg/day was an
LOAEL (EPA 1988). The verified chronic oral RfD for fluoranthene is 4.00E-02
mg/kg/day, based on the NOAEL in a corﬁérehensive 13-week gavage study of 125
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mg/kg/day in mice and an uncertainty factor of 3000 (EPA 1999b). The uncertainty factor
of 3000 includes factors of 10 each for inter- and intraspecies variation, and a factor of 30
10 expand from subchronic to chronic exposure and to reflect an incomplete database. The
liver, kidney, and blood appear to be the target organs for the toxicity of fluoranthene. EPA
-(l999b) has not published an RfC or Inhalauon RfD for fluoranthene.

The critical effects of oral expésurc to fluorene appear to be hemolytic anemia and CNS
*effects. In mice treated by gavage for 13 weeks, 125 mg/kg/day was an NOAEL and 250
~mg/kg/day was an LOAEL (EPA 1989b). A verified chronic oral RfD for fluorene of

4.00E-02 mg/kg/day was based on the NOAEL of 125 mg/kg/day for hemolytic anemia in

mice (EPA 1999b). An uncertainty factor of 3000 was used with factors of 10 each for
inter- and intraspecies variation and to expand from subchronic to chronic exposuré. anda
factor of 3 to reflect gaps in the database. The target organs of fluorene toxicity are the
erythrocyte and the CNS. EPA (1999b) has not pubhshcd an RfC or Inhalation RfD for

fluorene.

Newborn infants, children, and adults exposed-io naphthalene by ingesdon; inhalation, or
possibiy by skin contact developed hemolytic ancmia with jaundice and, occasionally, renal
disease (EPA 1980). EPA (1999b) e'"st'ablishcd' .a oral RfD of 2.00E-02 mg/kg/day for
naphthalcnc based on 8 NOAEL in an unpublished subchronic toxicity study using Fischer’
7344 rats, The effects of the study included mean terminal body weights in male Fischer 344
" ‘rats, EPA (1999b) has published an Inhalation RfD of 9.00E-04 for naphthalene.
EPA (1999a) presented a oral RfD ‘of 2.00E-02 mg/kg/day for 2-methylnaphthalene
+“(NCEA). This is based on the likelihood that 2-mcthylnaphthalcne is no more toxic than
naphthalene. - The target organ for 2-methylnaphthalene exposure is weight loss. EPA
(1999b) has not published an RfC or Inhalation RfD for 2-methylnaphthalene.
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Mild kidney lesions appear to be the critical effects of pyrene. In mice treated by gavage -
for 13 weeks, 75 mg/kg/day was an NOAEL and 125 mg/kg/day was an LOAEL (EPA
1989c). Even in mice treated with 250 mg/kg/day the lesions were considered minimal to
mild. EPA (1999b) verified a chronic oral RfD for pyrene of 3.00E-02 mg/kg/day based on
the NOAEL in mice and an uncertainty factor of 3000 (10 each for inter- and intraspecies
variation and to expand from subchronic to chronic exposure, and a factor of 3 to reflect
gaps in the database). The kidney is the target organ for the toxicity of pyrene. EPA
(1999b) has not published an RfC or Inhalation RfD for pyrene.

A.22.3 Carcinogenicity

The PAHs are ubiquitous, being released to the environment from anthropogenic as well as
from natural sources (ATSDR 1987). Benzo(a)pyrene is the most extensively studied
member of the class, inducing tumors in multiple tissues of virtually all laboratory species
tested by all routes of exposure. Although epidemiology studies suggested that complex
mixtures that contain PAHs (coal tar, soot's, coke oven emissions, cigarette smoke) are
carcinogenic to humans, the carcinogenicity cannot be attributed to PAHs alone‘ because of
the presence of other potentially carcinogenic substances in these mixtures (ATSDR 1987).
_In addition, recent investigations showed that the PAH fraction of roofing tar, cigarette
smoke, and coke oven emissions accounted for only 0.1 to 8 percent of the total mutagenic .
activity of the unfractionated complex mixture in Salmonella (Lewtas 1988). Aromatic
. ...amines, nitrogen hctcmcy;lic*mmponnds.ﬂghly‘_onggmm_guimcn; diones, and
nitrooxygenated compounds, none of which would be expected to arise from in vivo
metabolism of PAHS, probably accounted for the majority of the mutagenicity of coke oven
emissions and cigarette smoke. Furthermore, coal tar, which contains a mixture of many
PAHs, has a long history of use in the clinical treatment of a variety of skin disorders in
humans (ATSDR 1987).

-
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Because of the lack of human cancer data, assignment of individual PAHs to EPA cancer
-weight-of-evidence groups was based largely on the results of animal 'studies with large
* .doses of purified compound. Frequently, unnatural routes of exposure, including implants
..of the test chemical in beeswax and trioctanoin in the lungs of female Osborne-Mendel rats,
zintratracheal instillation, and subcutancous -or intraperitoneal injection, were used.-
Bchzo(a)andlracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene,
carbazole, Chfysenc, dibenz(a;h)anthracene, and indeno(1,2,3-cd)pyrene were classified in
“Group B2 (probable human carcinogens) (EPA 1997, 1999b).

" EPA (1999b) verified a SF for oral exposure to benzo(a)pyréne of 7.3 per mg/kg/day, based
on several dietary studies in mice and rats. ‘Neither verified nor provisional quantitative risk
estimates were available for the other PAHs in Group B2. EPA (1980) promulgated an
ambient water quality criterion for "total carcinogenic PAHs," based on an oral SF derived
from a study with benzo(a)pyrene, as being sufficiently protective for the class. Largely
because of this precedent, the quantitative risk estimates for the other carcinogenic PAHs

were based on benzo(a)pyrene when quantitative estimates were needed.

Recent reevaluations of the carcinogenicity and mutagenicity of the Group B2 PAHs suggest
that there are large differences between individual PAHs in cancer potency (Krewski et al.,
~.-1989). Based on the available cancer and mutagenicity data, and assuming that there is a
;constant relative potency between different carcinogens across different bioassay systéir‘xs’ .
=zand that the PAHs under consideration have similar dose-response curves, Thorslund and
.. Charnley (1988) derived relative potency values for several PAHs. A more recent Relative
-Potency Factor (RPF) scheme for the Group B2 PAHs was based only on the induction of
xlung epidermoid carcinomas in female. 0sbomc-Mendel rats in the lung-implantation

experiments (Clement International 1990)

Carcinogenic PAHs are related by chemical structure. All other carcinogenic PAHs except
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carbazole have SFs based on their potency relative to benzo(a)pyrene. These factors are

published by EPA (Clement International 1990). The relative potency factors are as follows e
for the carcinogenic PAHs:
Constituent ' Relative Potency Factor
Benzo(a)pyrene 1.0
_Benz(a)anthracene 0.1

Benzo(b)fluoranthene 0.1
Benzo(k)ﬂuor'anthene 0.01
Chrysene 0.001
Dibenz(a,h)anthracene 1.0

~ Indeno(1,2,3-cd)pyrene) - 0.1

Carbazole had an EPA (1999b) listed oral SF of 2E-02 per mg/kg/day. The SF was based

on a observations of liver tumors in mice. < J

» EPA (1999a) presented an inhalation SF of 3.1E-01 per mg/kg/day (NCEA) for
benzo(a)pyrene. The other carcinogenic PAHs do not have established inhalation SFs and
__are not subjected to toxicity equivalency factors regarding inhalation criteria.

A.23 Selenium

”WTMMQH—“‘“ S

Selenium is a nutritionally essential trace element that is an integral part of the enzyme
glutathione peroxidase and other proteins (Htgberg and Alexander 1986). The National
Research Council (1989) recommended dietary allowances (RDAs) for humans range from
10 to 75 mg/day. Chronic ingestion of 5 mg/day (0.071 mg/kg/day, assuming humans
weigh 70 kg) induced selenosis in humans, characterized by abnormal hair and nail
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formation (HYgberg and Alexander 1986). Effects in domestic grazing énimals exposed to
high levels of selenium included emaciation, lameness, and loss of hair and hooves.
Occupational exposure to selenium fume or-various selenium compounds was associated
with intense ocular and respiratory tract irritation, chemical pnéumonia, skin rashes, garlic
odor 1o the breath, metallic taste in the mouth, and various socio-psychological effects
(ACGIH 1986). EPA (1999b) presented 5 verified RfD of 5.00E-03 mg/kg/day for chronic

,,,,ofal,cxposilfe to selenourea, based on effects in humans exposed to selenium in high:

' selexiiu‘m areas. An unéenainty factor of 3 vais'use'd The principil 'targct organs for oral
exposune to selenjum are the skin, mcludmg thc naxls and hair, and, in animals, the hooves
and Jomts “Targets for mhalanon or dermal cxposure include the skin and mucous
mcmbranes of the eyes and rcspxratory tract, and possibly the CNS EPA (1999b) has niot
publxshed an RfC or Inhalahon RfD for selcmum

An’ impressive body of data indicates that selenium exerts an 'axiticar‘cinogcnic effect
(Hogberg and Alexander 1986) In laboratory animals, selenium supplemcmauon decreased
the incidence of chcmxcal-mduced cancers. In humans, the incidence of lymphomas and -
~—cancers of the breast, dlgesnve tract, end lung were lower in geographic areas with high soil
sclenium levels. Occupational data suggest that selenium may protect against lung cancer.
- Several animal tests with various deficiencies in design and conduct ecjuivocally associated’
—e*pesurﬂ&selemummm cancer mductnon In a well controlled oral experiment, selenium
sulfide was associated with an increase in the incidence of liver tumors in rats, and with
liver and lung tumors in mice. On the basis of this study. EPA (l999b) classified selenium
sulfide a cancer wexght-of-cwdence Group B2 compound (probable human carcmogen). but
declined to derive quanmanvc risk cstlmatcs Selcmum and other selenium compounds
were classified in cancer weight-of-evidence Group D (not classifiable as to carcinogenicity
to humans) (EPA 1999b). . ’
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A.24 Thallium

A.24.1 Non-carcinogenic Toxicity

Thallium is highly toxic; acute ingestion by humans or laboratory animals induced
gastroenteritis, neurological dysfunction, and renal and liver damage (Kazantis. 1986). .
Chronic ingestion of more moderate doses characteristically caused alopecia. Thallium was
used medicinally to-induce alopecia in cases of ringworm of the scalp, sometin;w with
disastrous results. Ininudstrial (inhlation, oral, dermal) exposure, neurologic signs preceded
alopecia, suggesting that the nervous system is more sensitive than the hair follicle. EPA
(1999b) presented verified chronic oral RfD values for several thallium compounds
(thallium acetate, thallium carbonate, thallium chloride, thallium nitrate, thallium sulfate,
and thallic oxide) based on increased incidence of alopecia and increased serum levels of
liver enzymes indicative of hepatocellular damage in rats treated with thallium sulfate for

90 days. EPA (1999a) presented a chronic oral RD for thallium of 7.00E-05 mg/kg/day
| (NCEA). This is based on adjusting the IRIS RfDs for thallium compounds by the weight
of thallium. EPA (1999b) has not published an RfC or Inhalation RfD for thallium.

A.24.2 Carcinogenieity

Several thallium compounds (thallium oxide, thallium acetate, thallium carbonate, thallium
chloride, thallium nitrate, thallium sulfate) were classified as cancer weight-of-evidence
Group D substances (not classifiable as to carcinogenicity to humans) (EPA 1994, 1999b).

No weight-of-evidence classification was located for thallium alone. N
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A2S .Vanadium
A.25.1 Non-carcinogenic Toxicity

In a chronic study, an unspeciﬁed numbser of rats were exposed to dictary levels of 10 or 100
ppm vanadium (about 17.9 or 179 ppm vanadiurn pentoxide) for 2.5 years. The results of
this unpublished study were summarized by Stokinger et al. (1981). The criteria used to

-, evaluate vanadium to:ucxty were growth rate, survival, and hair cysune content. The only
sxgmﬁcant change reponed was a decrease in the amount of cystine in the hair of animals
- ingesting vanadium. EPA (1997) presented an oral RfD of 7.00E-03 mg/kg/day based on

a NOAEL in a lifetime rat drinking water study. EPA (1999b) has not published anRfCor
Inhalation RfD for vanadium. . .

-A.25.2 Carcinogenicity

EPA (1999b) classifies vanadium in cancer weight-of—evidence Group D (not classifiable as

to carcinogenicity to humans). .

A26 Zinc

A.26.1 Pﬁmm&um

ch isa numnonally requxred trace element Esumates of the efﬁcxency of GI absorpuon
of zinc in animals range from <10 to 90 percent (Elmder 1986¢). Esumates in normal
humans range from approx:matcly 20 to 77 percent (Elinder l986c Goyer 1991). The net
absorpuon of zinc appears to be homeostat:cally controlled but it ls unclear whether GI
absorpuan. mtestmal secreuon, or both are regulated Drstnbuuon of absorbed zinc is
primarily to the hver (Goyer 1991), with subsequent redxstnbutxon to bone, muscle, and
kidney (Elinder 1986¢). nghest tissue concentrations are found in the prostate. | Enrcxetion
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appears to be principally through the feces, in part from biliary secretion, but the relative
importance of fecal and urinary excretion is species-dependent. The half-life of zinc
absorbed from the GI tracts of humans in normal zinc homeostasis is approximately 162 to
500 days. . '

A.26.2 Non-carcinogenic Toxicity -

Humans exposed to high concentrations of aerosols of zinc cdmpounds may experience
severe pulmonary damage and death (Elinder 1986¢). The usual occupational exposure is
to freshly formed fumes of zinc, which can induce a reversible syndrome known as métal
fume fever. Orally, zinc exhibits a low order of acute toxicity. Animals dosed with 100
times dieﬁw requirement showed no evidence of toxicity (Goyer 1991). In humans, acute
poisoning from foods or beverages prepared in galvanized containers is characterized by Gl
upset (Elinder 1986c). Chronic oral toxicity in animals is associated with poor growth, GI
inflammation, arthritis, lameness, and a microcytic, hypochromic anemia (Elindef 1986¢),
bossibly secondary to copper deficiency (Underwood 1977). EPA (1999b) presented a
verified RfD of 3.00E-01 mg/kg/day for chronic oral exposure to zinc, based on anemia in
humans. EPA (1999b) has not published an RfC or Inhalation RfD for zinc.

A.26.3 Carcinogenicity

EPA (1999b) classifies zinc in cancer weight-of-evidence Group D (not classifiable as to
carcinogenicity to humans) based on inadequate evidence for carcinogenicity in humans and |
~ animals. The human data consist largely of occupational exposure studies not designed to
detect a carcinogenic response, and of reports that prostatic zinc concentrations were lower
in cancerous then in noncancerous tissue. The animal data consist of several dictlary,
drinking water, and zinc injection studies, none of which provided convincing data for a

carcinogenic response. -

AR306402



" REFERENCES

Aaseth, 3., and T. Norseth, 1986, "Copper,” ook on the Toxicolo etals, V
- I, L. Friberg, G. F. Nordbcrg, and V. B. Vouk, eds., Elsevier Science Pubhshers B.V,
New York, PpP. 233-254 =S ' S
Agency for Toxic Substances and Discase Registry (ATSDR), 1987, Draft Toxiéological
Profile for Benzo(a)pyrene, U.S. Public Health Service, Atlanta, Georgie. -
-“Agency for Toxic Substances and Disease Registry (ATSDR), 1992, Toxicological Profile
~for Selected PCBs (Aroclor-1260, -1254, <1248, -1242, -1232, -1221, and -1016), Draft
for Public Comment, U.S. Public Health Service, Atlanta, GA.

Agency for Toxic Substances and Disease Registry (ATSDRY), 1994, Toxicological Profile
for 1,1,2,2-Tetrachloroethane, U.S. Public Health Service, Atlanta; GA. .

Agency for Toxlc Substances and Disease Reg:stry (ATSDR), 1995a, Toxicologxcal Profile
- for Nxckel, U.S. Public Health Service, Atlanta, GA.-

Agency for Toxic Substarices and Disease Registry (ATSDR), 1995b, Toxicological Profile
for Tetrachlorocthylene, Draft for Public Comment, U.S. Public Health Service, Atlanta,
GA. - St Lo .

Agency for Toxic Substances and Discase Registry (ATSDR), 1995c, Toxicological Profile
for Benzcne, U.S. Public Health Servjce, Atlanta, GA.

Agency for Toxic Substances and Disease Regxstry (ATSDR), 19954, mﬁlgu_c_ql_ggl_cu
Profile for Trichloroethylene, U.S..Public Health Service, Atlanta, GA. ‘

‘American Conference of Govemmental Industrial Hygienists (ACGIH), 1986,
- Documentation of the Tlm:shold Limit Values and Blologxcal Exposure Indices, SIh ed,
Cincinnati, OH. ' oo S

-American Conference of Govcmmemal lndustnal Hygncmsts {ACGIH), 1991,

* Documentation of the Threshold Limit Valucs and onlogncal Exposurc Indices, 6th ed.,

Cincinnati, OH. = '

Berlin, M 1986a, "Mercury," LM@M@MM Friberg, L., GF

AR306403



Norfberg and V.B. Vouk, eds., Vol. Il 2nd ed., Elsevier Science Publishers, New York,
pp. 387-445.

Cebrian, M. E,, A, Albores, M. Aguilar, and E. Blakely, 1983, "Chronic Arsenic Poisoning
in the North of Mexico,” Human Toxicology, Vol. 2, pp. 121-133.

Clement International, 1990, Development of Relative Potency Estimates for PAHs and

Hyar;cargon Combustion Product Fractions Compared to Benzo(a)pyrenc and Their
Use in Carcinog!:n Risk Assessments, prepared for the U.S. EPA. Washington, D.C.

Elinder, C. -G., and L. Friberg, 1986a, "Antimony,” Handbook on the Toxicology of Metals,
L. Friberg, G. F. Nordberg, and V. B. Vouk, eds., Vol. II, 2nd ed., Elsevier Science
Publishers B. V., New York, pp. 26-42.

Elinder, C. -G., and L. Friberg, 1986b. "Cobalt,” Handbook on the Toxicology of Metals,
L. Fribcrg,‘ G. F. Nordberg, and V. B. Vouk, eds., Vol. II, Elsevier Science Publishers
B. V., New York, pp. 211-232. |

Elinder, C. -G., 1986¢, "Zinc," Handbook on the Toxicology of Metals, L. Friberg, G. F.
Nordberg, and V. B. Vouk, eds., Vol. II, 2nd ed., Elsevier Science Publishers B. V.,
New York, pp. 664-679.

Friberg, L., T. Kjellstrom, and G.F. Nordberg, 1986. “Cadmium”, Handbook on the
Toxicology of Metals, Friberg, 1., G.F. Nordberg, and V.B. Vouk, eds., Vol. II, 2° ed.,
Elsevier Science Publishers, pp. 130-184.

Goyer, R. A., 1991, "Toxic Effects of Metals,” Casarett and Doull's Toxic glgu, the Basic

Science of Pmsgng M O. Amdur, J. Doull, and C. D. Klaassen, eds., 4th ed., Pergamon

- --Press,; New York; pp:-623-680.

Hogberg, J., and J. Alexander, 1986, "Selenium,” Handbook on the Toxicology of Metals,
L. Friberg, G. F. Nordberg, and V. B. Vouk, eds., Vol. II, 2nd ed., Elsevier Science
Publishers B.V., New York, pp. 482-520. '

Iffland, R., 1988, "Antimony,” Handbook on Toxicity of Inorganic Compounds, Seiler, H.
G., H. Sigel, and A. Sigel, eds., Marcel Dekker, Inc., New York, pp. 67-76.

International Agency for Research on Cancer, (IARC), 1980, IARC Monographs on the

AR306LOL



Evaluation of Carcinogenic Risk of Chemiicals to Man, Vol. 23. Some metals and
metallic compounds. World Health Oi'gaxiization. Lyon, France. :
Ishxmshx N, 1. Tsuch:ya, M. Vahter, and B. A. Fowler, 1986, "Arsenic,” B_Mk_og_{hg

:l'gzzcologyﬁMctals L. Friberg, G. F. Nordberg, and V. B. Vouk.eds Vol. 11, 2nd ed.,
. Elsevier Science Publishers B. V., New York, pp. 43-83. _

) Kamsawa, M., and H A. Schroeder, 1969, "Life Term Studies on the Effect of Trace
. Elements on Spontaneous Tumors in Mice and Rats,” Cancer Research, Vol. 29, pp.

ca 892895 -

Kotin, P., et al,, 1969 "sttnbunon, Rctcntwn, and Elimination of C14-3 4-Benzopyrene
| After Administration to Mnce and Rats Journal of the National Cancer Institute, Volume
23,pp. 541, - - e : o
Knobloch, K., S.’ Szendzikowski, and A. Slusarczyk-anlobona, 1969. "Acute and

- Subacute Toxicity of Acenaphthcnc and Acenaphthylene, MgLE@g (Pohsh). Vol. 20,
- pp- 210-222, (Pol.), (Cited in EPA' 1992)
Krewski, D., T. Thorslund, and J: Withey,: 1989, Carcmogemc Risk Assessment of
Complex Mixtures,” Toxicology a_nd Industrial Health, Volume S, pp. 851-867.
Langérd, S., and T. Norseth, 1986, "Chromium," Handbook on the Toxicology of Metals,
Friberg,L.,G.F. Nordbcrg, andV B. Vouk, eds., Vol. I1, Elsevier Science Publishers
- B, V., New York, pp. 185-210
La Voie, E.J., S. Amin, S. S. Heaht, J. Furuya, and D. Hoffman, 1982, "Tumor Initiating:
.. Activity of Dnhydrodlols of Benzo(b)fluoranthene, Camnogenmxs." Volume 3(1), pp
o -»-49~52 B M Coilgme o
. Lewtas, J., 1988, "Genotoxicity of Complex Mixtures: Strategies for the ldcnnﬁcatlon and
- . Comparative Assessment of Airborne Mutagéns and Camnogens from Combustion
" Sourccs,"_Fundamentals of Applied Toxicology, Volume 10, pp.'571-589.
‘Murthy, G. ., U. Rhea, and J. T. Peeler, 1971, "Levels of Antimony, Cadmium, Chromium,
Cobalt, Manganese, and Zinc in Inétitﬁtional Total Diets,” Environmental Science and -
Technology, Vol. 5, pp. 436-442. . : |

AR306405



National Research Council (NRC), 1989, "Recommended Dietary Allowances,” 10th ed..
National Academy Press, Washington, DC.

Rees, E. O, et al.,, 1971, "A Study of the Mechanism of Intestinal Absorption of |
Benzo(a)pyrene,” Biochemical and Biophysical Act, Volume 258, p. 96.

Reeves, A. L., 1986a, "Barium,” Handbook on the Toxicology of Metals, Friberg, L., G. F.
Nordberg, and V. B. Vouk, eds., Vol. II, Elsevier Science Publishers B. V., New York,
pp- 84-94.

Recvw, A.L., 1986b, "Berylhum, Handmgk on the fl‘g; cologx o{ Mg als, Fnberg L..G.
F. Nordberg, and V. B. Vouk, eds., Vol. II, Elsevier Science Publishers B. V., New
York, pp. 95-116.

Sax,N.I.,andR. ). Lewxs, Sr., 1989, Mg&d_u&mm Vol. I,
7th ed., VanNostrand Reinhold Co., New York. A ‘

Southwick, J. W., A. E. Western, M. M. Beck, et al., 1983, "An Epidemiological Study of
Arsenic in Drinking Water in Millard County, Utah," Lederer, W. H. and R. J.
Fensterheim, eds., Arsenic: Industrial, Biomedical, En ironment.

Nostrand Reinhold Co., New York, pp. 210-225.

Schlede, E., et al., 1970a, "Effect of Enzyme Induction on the Metabolism and Tissue
Distribution of Benzo(a)pyrene,” Cancer Research, Volume 30, p. 2893.

Schlede, E., et al., 1970b, "Stimulatory Effect of Benzo(a)pyrene and Phenobarbitol
Pretreatment on the Biliary Excretion of Benzo(a)pyrene Metabolites in the Rat,” Cancer
Research, Volume 30, p. 2898

Schroeder, H. A., A. P. Nason, and 1. H. Tipton, 1967, "Essential Traoe Elements in Man:
Cobalt, Journal of Chronic Diseases, Vol. 20, pp. 869-890.

Schrocder, H. A., M. Mitchner, and A. P. Nasor, 1970, “Zirconium, Niobium, Antimony,

" Vanadium and Lead in Rats: Life Term Studies,” Journal of Nutrition, Vol. 100, pp. S9-
66. : . : _ :

Sprince, N. L., L. C. Oliver, E. A. Eisen, et al., 1988, "Cobalt Exposure and Lung Discase

in Tungsten Carbide Production: A Cross-sectional Study of Current Workers,”

AR306406



3. _Underwood, E. )., 1977,

[

. American Review of Respiratory Diseases, Vol. 138, pp. 1220-1226.
Stokinger, H.E. 1981, The metals: Vanadiﬁm In: Patty's Industrial Hygiene and
. Toxncology. 3rd revised ed., Vol. 2A, G D ‘Clayton and F.E. Clayton. Eds. John Wﬂey
- and Sons, Inc., New York. p. 2013-2033 o
.Thorslund, T. and'G. Cham]ey, 1988 "Comparative Potency Approach for Estimating the
Cancer Risk Associated with Exposure to Mixtures of - Polycyclic Aromatic
Hydrocarbons,” ICF-Clement Associates; Washington, D.C. :
‘vThun, MJ., T.M. Schnorr, A.B. Smith, and W.E. Halperin, 1985. “Mortality Among a
;" Cohort of U.S. Cadriiium Production -Wq'rkers: An Update, “Journal of the National
. Cancer Institute, Vol. 74, pp. 325-333. - -
Tipton, LH., P.L. Stewart, and P. G Mamn 1966, "Trace Elements in Dlets and
. Excreta,” Health Physics, Vol. 12, pp:1683-1689.
Tseng, W.P.,, HM, Chuy, S, W. How, J. M. Fong, C. S. Lin, and S. Yeh, 1968, "Prevalence
--of Skin Cancer in-an Endemic Area of Chromc Arsenicism in Taiwan,” Journal of the
National Cancer Institute Vol. 40, pp. 453—463 o
. Tseng, W.P., 1977, "Effects and Dose-response Rclatiénships of Skin Cancer and |
.Blackfoot Disease with Arscmc, Emnm_n_@lﬂ_w, Vol. 19, pp. 109-
119.
= Tsuchlya.l 1986, "Lead,” MMM Fnberg,l.. G.F.
. - Nordberg, and V. B. Vouk, eds., Vol. II,2nd ed., Elsevier Science Publishers B. V.,
New York, pp. 298-353. '

4th ed.,
- Academic Press, New York. - - .oevdest,n5
- EPA (U.S. Environmental Protection Agcncy) 1979a, "Mulnmedm Health Assessment
Zi Document for Polycyclic Organic Matwr, prcparcd under contract by J. Santodonato,
e al., Syracuse Research Corporation. U . o :
EPA (U.S. Environmental Protection - Agency), 1979, Polynuclear Aromatic
Hydrocarbons: Ambient Water Quality Criteria (Draft). ‘

AR306407



EPA (U.S. Environmental Protection Agency), 1980, "Ambient Water Quality Criteria
for Polynuclear Aromatic Hydrocarbons," EPA 440/5-80-069, NTIS PB81-117806,
Office of Water Regulations and Standards, Washington, D.C.

U.S. Environmental Protection Agency (EPA), 1988, 13-Week mouse oral subchronic

toxicity study, Prepared by Toxicity Research Laboratories, Ltd., Muskegon, M1 for Office

of Solid Waste, Washington, DC.

EPA, 1989a, Mouse oral subchronic study with acenaphthene, Study conducted by Hazelton
Laboratories, Inc., for the Office of Solid Waste, Washington, D.C.

EPA, 1989b. Mouse oral subchronic toxicity study, Prepared by Toxicity Research
Laboratories, Ltd., Muskegon, M1 for Office of Solid Waste, Washington, D.C., (Cited
in EPA 1992). |

EPA, 1989¢c. Mouse oral subchronic toxicity of pyrene, Study conducted by Toxicity
Research Laboratories, Muskegon, MI for the Office of Solid Waste, Washington, D.C.,
(Cited in EPA 1992a). ' | |
U.S. Environmental Protection Agency (EPA), 19914, Technical Support Docu,inent for
Lead, Prepared by the Chemical Hazard Assessment Division, Syracuse Research
Corporation, under contract to the Environmental Criteria and Assessment Office,
Cincinnati, OH. '

U.S. Environmental Protection Agency (EPA), 1991b, "Update on OSWER Soil Lead
Cleanup Guidance, Memorandum from D. R. Clay, Office of Solid Waste and
Emergency Response, August 1991. :

U.S. Environmental Protection Agency (EPA), 1992, Memorandum from D. L. Forman,
U.S. EPA Region 11, Philadelphia, PA, Subject: Cobalt Toxicity, dated March 12, 1992.
U.S. Environmental Protection Agency (EPA), 1997, "Health Effects Assessment
Summary Tables, Annual Update FY1997," Prepared by the Environmental Criteria
'Assessment Office, Cincinnati, OH, for the Office of Emergency and Remedial
Response, Washington, DC. / |
U.S. Environmental Protection Ageﬁcy (EPA), 1999a, EPA Region Il RBC Tables.

AR306L08



L4

it 2
L

April 1999.

. U.S. Environmental Protection Agency (EPA), 1999b, "Integrated Risk Information -

System (IRIS),” Computer Database, EPA, Washington, DC.

. Vainich, et al.,, 1976, "The Fate of Intratrachea!l& Instilled Bcnzo(a)ﬁyrené in the

Isolated Perfused Rat Lung of Both Control and 20-Methylcholanthfené'Prc&eatéd." .

" Research Communications in Chemical Pathology and Pharmacology, Volume 13, pp.

¢

289, . ,i,.,,, .

AR3064LOS



FIGURES

Figure 1 - Site Location Map

Figure 2 - Topographic Map

Figure 3 - Regional Geology Map

Figure 4 - Quarry 1 Soil Boring Locations

Figure 5 - Quarry 2 and Quarry 3 Sample Locations

Figure 6 - Quarry 4, Area 5 and Area 6 éoil Sample Locations
Figure 7 - Off-Site Well Location Map

Figure 8 - Well Location Map

AR306LIO

\.J



Figure 1
Site Location Map
Crater Resources Site

AR306L 11



! |
§s% |
H il
Hmmm mzm "
" 01|
maw m .
@
tm v
.u_

'AR306412



LEGEND

Bridgeton Fms.,
0 3

Tom
Bryn Mawr Fm.

| Figures :
Regional Geology Map

Crater Resources Site »
Upper Merion Township, Pennsylvania

Tt
> . EACD e
."',','r:u;"‘;fd-fﬁ

IRy o
Source: Pennsyivania Geologlcal Survey, -
Map 81, Norristown Quadrangle

HASG2.06.01 AP/4-14-98 sevlb-16-08

AR3064 13



*II’ISOSHV

M-S0t/ HIE~86'53T0/HOE-66'R1'0/10°0T B06YH
., 3

B ST
J B -

e

Figure 4 '

.~ Quarry 1 30" Boring Locatlons
< Crater Resources Site
Upper Ilorlon Twp., Pcnmylnnla

Sl -f:—f?-----v-i/“*-“-f’-‘-‘
) ZEE 0 / S .

o 7 Y

N ( 0, _//,.// 7
=1

" Sose in Fewt

N N
PRR et - \
Wl e ™~ \ )l




1

§1190¢€Y

Sk @ fau ﬁ - .. a—n--—u—-'t-—-.——u . . . . . . w




Flgure 6
Quarry 4, Aru 5 and Area 6
/ / Soll Samplo Locations
Crater Resources Site
f Uppor Hulon Twp., Pennsylvanls ,*
.

'91490EYHY

2= 20N/HIE -6 81 S0/ K686 81°50/10°91 B0OPH




PRy

" O .
Pl s
B s
ks
Y
.
W
SIS
N
‘ ‘n*' a1
NN

) ——
o ’-- ERs P
[ 4 e ! X 2
p " ) b 2 8 > _'—; > G ‘_..,._.
k> i 4B o 5 &
* P 7R g 5
N e o A&l
D, XS
} & - b
/ i ‘ NG
O 5w P P
4 =z 3 >
5
@ i B3'sh
A&t “:
0 = )
=0f A S s %= \;;

% Upper Merion Township, Pennsy

A Figure _

~ Off-Site Well Location Map
. Crater Resources Site
lvanla 3

:‘K' L&O \ : 3

LRI

o 2]

A R ;
:-“""’-,.'%’ i . O
& v
LN L0 989
% ~ . ’

.

Feate s el oA A T 7S Vi e & BTN A T L e o 1 8

R

[
L]

fPsbe

 AR306417

" 49006 REV. BX 30498



| b
i ;
ww il
3 RS
| |
«

¥ i AR306L18



Table 1
Table 2
 Table 3

Table 4

" Table'S
Table 6
Table 7

Table 8

Table 9

Table 10
Table 11
Table 12
Table 13

Table 14

TABLES - , .

Selection of Exposure Pathways

Chemicals of Concern and Medium-Specific Exposure Point'Coneenu'atio'qs :

Cancer Tox:cxty Data .
Summary of Receptor Risks and Hazards for COPCs

Summary of Site Risks

Sed1ment and Soil EEQs for On-Snte Consutuents of Potenual Concern

~ EEQs for On-Site Surface Water Consutuents of Potcntlal Concem '

Potential Constituents of ConcernmSorl Samples : ,: S '_ il

Estxmated Cost of Alternatives
Present Worth and Capital Costs for the Selected Remedy
Soil and Sedunent Cleanup Standards

Groundwater Cleanup Standards

ARARsand TBCs .

Potential Constituents of Concern in Sedu:nents and Surface Water

AR306419



TABLE {
SELECTION OF EXPOSURE PATHWAYS - GUARRY t

CRATER RESOURCES
[oraic [Wedam Exposare Exponry " TReceper TRecechor
dodum ooire [Populstions 400
Surtece Solf acd wilh Quarry 1 Suriace Sol; Adolescant Trespasser TreapeasarVe A {Teans) Jingestion
Swrtace Soll  JConinet wilh 1 Suriace Sok; A Treap P V A 8 (Tosrw] Absorp
(Toors) Jv
Teans) [whak

Crad ingastion

[Crad [Dorms! Absorplion

[Crad | )

iCag

Acht [ingasiion

m ‘Absorpiion

T i

C v _ lm-m
- mm'wuww CrdAGR On Site unrd [Recapior achly pelians Could resull It exponre.
Surtace Solt - uﬁé.vy'w&ltutmln&i . Realdant [ChVAGR Absorpion JOn Site [Ouart [Receptor activilty petierns condd resull In &xposre,
[Paricudeies | riwiaiion o s B Weaded N Rssident ICRIAGR Jirnkotation (On She Wﬂmuﬂm‘hw
j [rdalietion of Volalies b+ & Eurince Sol "" losidard Fosidars Cradaddl irihatation On Siae zard VOGS ware detecied in Guarry 1 suface sol
Sob[Conted wih Oueny 1 Srtace Bokt Indusiel Worer (ndosrial Workar _ [ASul rgaeiion OnSie _ Jouent g_._._ vl coud el In e
Sriece S8 [Coriac wilh Cuaarry 1 uriece Solk, \ndustral Vorker ndstial Worker Al — JOermal Abgorpih Site Guerd oy ‘condd resull N
[Paricuisins _ [riasetion of Peric . Biriace Sol rhatal W finsiriad Worker _ [AGR frhaision On S -~ Jouert Mmmﬂnnlhw
TR iAol Secs Solt Waetel Wos et Worker  [Addl irdataion GnEie [Noe mwvoc-mwh t euriace eel
- = o oy T BT s S Sbioy, Carairicion Worr WW—FW_
Sod ‘with Ouarry { Soll (Suriace and Subsurieos), Caneruction Worker' [Conatraciion Worker At Absorpiion_[Gin Sike Guerd w&q”“mhm
[Pariodeios [Weied —_ . ol (St hbeurianey, Conmtracion Worker —— RConstruciion Worker Sae [Quard oould remul I expe ‘
e e oo ——— Sy—

02%90€HV




C

5 7 [Siartace Sob [Contact with Guary 7 Surtace 5ok, A ¢ Treaps respuTSeTV Y aene) [ingaston 5 She Soard IR Sty COud reOUll 1 xposTe,
. o8 Soi_[Cortact wilh Quny 7 Sustece Solt: Adoleacand T reepasteri sy m Tears) [JOermal Absosplion fOn Siw [Guant . [Recsphor acivily paiiems could el I SXpORITS.
G [Fhalation of Partoudeiss 1 ey 3 Surface Sof. AdSieacart Treapasess Teepaasariaior — [Adoh Toare : F—sn Gt paiiarre oodd el
0 BN S OSNET W UGANY 7 SINEES SAX, AOORAKY TRpAial respeseaiaier  [AdCiescarts Praiai: wers n
oA oo Eol 3 " Residerd g [remeton — [OnSRe | xposure.
Surtacs 5ol JContad Sok; Chid R Crild Absorpion JOn She o paiterre could reall in exposury.
Fhalohon of Voiowes In uwry 1 Sutace Sot. Freaidantal Crid [asiderd Jeraiaion on She Fore SNt VOGS were Gatectnd i sy 3 St SOl
oo Sol_JContact with 2 Surisce Sokt, Resideriel Adull [Redd - iOn G JOusni  [Recapior aciivily paliems CoL) sl 1N ©xpORLrS, -
oo Soi_[Coriacs wilh Ousrty =T Redded Absorption [On Site [Coart JFucapior acivily petiemns could feaUll I eposure.,
finiaisiion of Paricuieted 7 Surtecs SOk Reskdeniel AO : PR g e [Ousrt _JRacepior sctvity palieme could reell In Sxposre. -
Mdmmh Sok. T R lé oY irwintion ) None Mo sigrilicant VOCs ware dakecied W Guary 7 suriscs sol,
with 2 Lifetona Residerd i {Resldert ngeetion . Recapior ecthAly paliars oonsd remll it espORYS.
Sol wilh Quarvy 2 Suece SOk, Livirne Residard IR ] [Oarmal Absorplion 0N Se Recephor aciivily pallerns Could resill 17 exposcrs,
irhalakon of Percuates In Uiy 7 Suface Sof. (Fekra Teadut n I =T Y frsion o & by patiars o130 reall 1 Sxpoere.
[Fhaiwion of Voleties In Ouienry 3 Sustace Sot. Liouma Headeni [Residand CravARR rhalalion . O Sie No signiicant VOCs wars Gelecied i Ousrvy 7 wriece
Surtecs onkae wilh Duariy 3 Siriace Solt Indusiial Worker - N ‘ o AR Racapior couid remil b8 .
Suriece ortad wih Guery 2 Surface Yok huie Worker yiad Workear. At Garnel Absarpion JOn e - Juent Patiems Coud restll in SupoRYe,
[iraioion of Partciinies I vy 7 Surface Sok, Indusirel Workar vl Workar ~ JARR irdalaiion GnSie  [Ousi_ [Recepior oudd remdl Y
dusirial Workar  JAG [riaintion On were
[Eonshuchon Workes JACN [ingeston ~{on Sould rewd
wih y 2508 od Cormtruction Worker Coratrucion Worker JAGA [Dermal Absarpiion §On She Fiaceptor aciivily peliare could restll 11 exponure.
Worker N On could sesull N
ware
“eile.
. 2
. .
= - ,
0
;D
o 3
o : z
— s
- , -~ . - A} - - - -




TABLE ¢
SELECTION OF EXPOSURE PATHWAYS . QUARRY 3

AR306422

CRATER REBOURCES
Tocacer ——— Jacesisr
Poird {Populations 0
with Ouawry § Surtece Sod; Adok Treap Treap :th A conia Ou-i Mpmuﬁn-ln-_u’n-n
Surtece 5ol |Cantect wiih I Surlace Solt Adolsaceed T Traspansarh A -
e e ;
nguw
[Contact with Guesry 3 & X A Yreap Traep: i Reoiaacend (T¢
Sediment [Comtact with 3 , Adolescerd| Troep Trespassarfiish x ;
Partcudaies | o, Adoleacawd Treapassel Tresp A 7] Jinhaiation (On Sie None  [Querry § sadment is axpacted ' s wel, ramlling In N0 EXposurs
aindion of Volniias Gy § Sacdmart. ek A T, . W (Teare)  [inhaiaion Gn Sae ™ |Ns Soracani VOCa were Tt Gusry ) sech
[Contect with Guarry 3 Buriace Wister, Adolstcerd Treapeaser TrespasesriAmior  [Adolascent (Teens)  Jingeston On Sio SCinly peliarma could fsull 1) SXpOMS.
Surface Welnr' wilh & Wnter, A 4 Yraap ] Treap Y & T |Oernal Abdorpion [On Sae ou-f' [Ruceptor acivily pailerme could resull In expoRsre.
Surface Waier [irhaistion of Volaties i Ouarry 3 Surtecs , Adchescant Treapeaser i el A (T [irdalation OnSae | [None | [Ne sigr were w Srtace waker
[Cortact wih Guary 3 Saiace Sok, Raserkiel Gl Raaided [Crid fingestion On Sie Riscapior paliorne Sxpoaure.
wilth S Surtace Bok, el Chid — Reaidard G (Oarmal Abacipion JOn 56 [Ouerd [ Recagios aciivity patiarms craid reaill 1 Sxposrs.
Parficuk el hd Rasicerd i roalation on S - | Racepior ecivity pelierns could feaill W exposre.
inhalalion of Valaties Ih Cussy § Surtecs &e Crad irainiion [On She [No significant VOCs ware detaciad t Guarry 3 suriace sol.
Surface 5ol [Cardad! with Quasry § Sartace ok, Neaidential Adull N P‘“ ~ry fingaction 1O Sim Guard | Rucepior aciity p could resdl v
Surface Soi | Cortact wlih Guaery 3 Burtace S0k Fesidartial A Rasdard Ada [Dermal Abeorpion JOnShe . [Ouant _ |R Sciviy paiterma could readl IV exp
m Ak o 1on s Jouet [Fmcaptor aciwlly ‘coudd real in axp
Tinatetion o S [N [ Woricant VOCa ware dstechad 7 Cuaiey S uriacd 3ok
Radiderd " [CridiAAR ingestion IOn T [Guant  [Rucepior aciivily pelame could remill 1N eXpomse.
oaidard 7YY ) (Darmal ABacrpiion JOn Sie Ouard | Recepiy acivity paiierns coukd reaill iy
Residard CravAsR inhalaion On Sie Ouant —_[Racepior scirily palieme could reeull 1+ GposLr
: [CradAdk — [On Sae None | No signifcant VOCs were deteciad 1 Quany 3 mutace soll.
[Ackdt ingastion [On Sae i R Bty paliarma could remll i e
At Darnal Absorpion JOn 5he Guant | paltarme could resul I &
Al InPeition OnSae ] [Fracephr aciiviy patierns could restll 11 Sxpowsre,
im“_ [iralation [On Sie [Nore JNo siprdcant VOGS ware detacted in Quarry 3 meface 08,
A Tingeeton apicr ociivity palkerns Could restll It €Xp
At Darmal Abscypiion JOn Giae [Gumrd— [Racapior sctivity peisarms could resul s axpoaure.
] [On Sie Gusré | Racepior aciivily patiams could resull in expomve.
A - riatation (On Sae [Recapior eciivity petiens Couid resull 1n SxpOSre.
Tae pior 6wy pillams couid reall it exp:
| Sadimend [Condact with 3 Sadirmant; Realdantial Chid P She Recepior activity peitems could reault iy sxposure,
Purtcuisies m%wmm [Residant Chid Jinnalsion frore |Mswuwbwmhmw
A Thid o Rewdert Chad ) [On Sie None |No iy VOCs ware din Guarry 3
Sadment (Contaci wilh Quary S Sadiment, Reaiderisl Al A : S [Ount scivily patems could remdl in exposure.
ICordact with y 3 Sodirard; Rusiderdial AdS Rasidand Darmal Abssrplion. [On Sie activlly patiarna could rend in euposuwre.
Hﬁ%hﬁm!ﬂm vy [Whalsion On S Msmfwﬂnhh“mbmw
"of Volaiies Ih Ouswy § Sadieart, Waudendsl Adull T [rhatton . Sie icard VOGS ware i
Sadiment [Coramct with Cuatrry 3 Sadiment, Lileime Resident Crad) ingesion [On She Raceptor achaly p condd rosll n
ICordact with 3 Sadirmard; | atbes Rasidord [ChisbiAchit Wmm& attvity patiore could reault s anposire.
ylcu ;gu -t hmsmlﬁ-m CridAAR ) 3 sodiart 8 aupeciad 1 bo wel, nro
irhainlion of W Guarry 3 & u-u-i Crasal [haleion [On Sae piae ‘sigriicard wers din dironl,
IContad with 7S Sadmant, vuhstial Worker Priustial Worker  JAS $ Quant __ [Receptor activly petiemg coudd readt in aup .
[ Sadimant Coninct wilh VWrker ] Worar . Ousnd actvily paliems could readt it mponse. -
prdustriad Worker | T O ke None 1y 3 sadirmerd s snpected © 50 wal. teauiing ¥\ 70 Sposre
[ halation of Voiniies In Onswy. 3 Sadunant, nlisirial Worker iv-u Jihiation N0 sigriicant VOGE ware d 1 Ouarvy §
- Raaldariiel Cid fedtin
- Suriace Weaiar, Raaiderdel Abasrpion could remdl b 3 :
[ VOGS wess detocind T Surtecs wal.
Waler ﬁtﬂ%wmm AS Site Spier Sctivily paliasmg could reil I S .
Suriacs Weter Wil Qusrry S Suriece Wler, Residertie) Adull Adhall Abotnplion JOn Gle activily paiieny cocld resll in eposwre.
[inaiaiion of Valsiias 0 Grary 3 Swiens Watar, Reaidertie) Adull haa . bore sigriicant VOGS were d W Guany S surie
Water -h ] Water, Lijaiows Rosderd ICrasAsl e Joue aciily coud fell I &xp
[Sistace Vister - Walar, Laime Rasiderd JCRRIARE [On Se Guet_ [Racagtor paliarra could el It SXPOSS,
firhalntion of Valaties or; Lifodions Roold: jon . signiicent ‘wave datectnd v Gutsry 3 surfacs water,
Surtace Weler [Condect 'S Surfece Waker, inkusivial Worker Worar | [On Sae aciivily patierms could resul I exp
‘Watar; indusirial Worker Workdr Siky could seeult in
Volties [ 3

C




C

SELECTYON OF
= - o = b= .
C Surtace Sof  [Suriece wih Gusrvy § Surtace Sokt. A v Treen eapueserVisdor  [Adolescants (Teans) [ingestion SOaOhor SCivily patems ek I axposuwre.
[Surtacs Soll  Joankwet with Quany 4§ Surtece Sokt; A ‘reapassas\ alor (Toong ARosry She ecaplar paltams coudd reault n
[Partcutates | on of Pariicud Q Suriece Sok Adol reepasst i Ad s (Toana] . ¢ JOnShe 4 - [Recaptor aciivily peliarma could sendl in eposss.
Ar  Jihaleton of Volakies I 0 uriace Sail. Addeso rasptasariiniior  [Adolescanis (Teena) [whelalion -~ JOn bie Nio sigrukcan VOGS were detecied i Ouawy ¢ surisce sol.
[Girtace Sall . JConandt wih Guary 4 Sirtens Soif Indusinel Worker [ovcastial Wioriar fingestion On Bite Ranapior activily pallama could reeull It eeposre.
20 Sall [Corkact wih Guary 4 Surlecs 5ok, Wil Werkar ; T —e e I ) [Ourwal Aacoplien_YOm Sike aciivity palinere could Fl Y SupOmIe.
[Particuleiss ~Jhaiston of Perinnd Q Burisce Soll, induswial Wo findustrisl Wesker At [irtmimiteon
[ahon of Vaulie o T Rrtace Soit Indusing Woke |"‘-""".~' Y] Tratation
wiee  |Suriuce Jel face Sob wih N Chid Jingasion
[Suwtuce Soll  JCantact with Guarvy 4 Surfecs S0k, Rteakdenial Chid e [Duewead 20
Pariou irdh of Pariuiias  Guary 4 Sutace B0k, Kaaderdel CRd [Cad ~ [rialation
il jChiid [inhadaiion
Surece SOl [Cortmc with Graavy § Surtece Soi, Runideriial A Raaiderd Taa ingeation
[Surtece 5o JContact wih 4 Suriace Sok, Resideriiel Addl vy b.TrJ
; of Paricadins in Cuarty ¢ Surisos Soit Residentisl Addl Foaidend AdE ialation
[inhatution of Volsiies I Quany 4 Surtace Sok Residantiel AdA Akt Frhaiation
Surtecs Sai JContact wilh Groay 4 Serface Sof, Liakme Reaident [Residat . [ChadAON ingastion
[Siatace Sob_[Coriact with Guary § Siariace Gok, Lieime Residard [Rasidert " [adiAda Casmal Abeorpion
- [Pl Jrhaielon of Parkcisies ' Busry 3 Efoce ¥t A | (=T
Ay [FFRRNON O VOIWeS T8 Uiarry TYIIRES SOX. v Nesi |Rasiderd Al ‘
£ [Sci " [Contact ot Guany 4 8o (Sutacs wnd Bubswsiaca), Cortrucion Vo Cantrucion Workes_[Addl
[Sed ] o wih Q 4 8ol (Suriecs end fubesters), Caratuction Woarker Worser [Adult
[Partcadaieg | - Pastcud 5 ol (Suried REmstecs); Constrach s eclion Worker Al
. WAISSaN OFf VOt LRAnnY TS tT Aty - T T LS m |
M
’ s
~ADRD -~
’E -
- . T e
. . e
I U
o . .
o X 5
N - - - -
N A e
: . -




CRATER RESOURCES
Veeoacir ~Jecepr Tovonss 7~ oo
\edium op rteutes o8 S Araiysis
[T respasserMalter (Teans) On Sie cousd result in
T T jOurmal Absormion JOn Site et 00uAd result ¥
[Freapassarivisiior 1A (Teare) R On She T T) -
respasaerAiaior . JAdciascarts halation S Ny VOCs were delacied 01 ‘08 S0,
el Workar  JAuR Wngeaion [On She e colld femat I\
dustrial Worker _ JAdut Absorglion Quant wciivity patiarns eould tendl I epose.
Worar  JAdd On S achily ‘ol reaul Y
fnchairial Worker ™ Tione =~ ariece
P : oodd 3
Sl it 8 Surtace Oumal S acihily paliara covkd sl 1 QDOAIS,
ParSeuisies i Shaiadion 4 el I SOOI,
— JResi were datecked In Suarry § suriace sal |
$ Surtace Ad At = ) ‘aciviy paiarra Sl vesidl 1) GpOEe,
[Surteos ) Surtace AdR ] | ] On s [unt ‘acivily palterme could feell ) ©XPoTS,
e e ; Taaiories Al - Vaiaton e ] Scivity patiame O34 Feml N SPOSETS.
Volatins Siviece ol A Jrivistion S [ioe o VOCa ware detecied B wurigos
Surtace wh Sirtace S0k Lilaink Nasdard £y acivily paiee od readl -
Sartace i ok Lieird ___ [Pedaani W‘@Eﬁ—“m Recagkty ity paiams coaid femll I expoere.
v On Sty Coand Paliesms 0oid reecll W )
. ) L) ﬁn Mo sigracart e
on Worker froeeton S ]
[Sob wilh 5 o] Worker Worker JAdlt (Dol Abawplion JOn 5w s coud reacl i
(Periculates Cansiruchion Workar . firhalation On Sike st ‘oould resil in 3
mmﬁ Pivieion e

hZha0eyy




TE ’
C ' PATIVAYS - AREAS
: JURCES

§Zh90€YY

g!i

ypoof (R

isratyde -

ot |Recapior actwly patieme CoLid rasll n eXposUre,

Quard — [Recephor ‘could rewull 11 BXpORNY.

Quart __ JR aciivity paifams could Meult in 9 XPOSUrS.
‘patiams Could TOsUL I SXpORIS.




TABLE {

SELECTION OF EXPOSURE PATHWAYS - YELLOW TRACT PPELINE AREA

9Z21%90€YV

CRATER RESOURCES
Seasarts TE—-. TExposure Yon She/ Yoo
Timelrame Medum Falnt Papulalinne Age Revies Of She Anabysie
i ) "Reas Surface Soi; Acietcard Yrespaaser — g e (Soert Schvily pathornt Coud oWl I SRPON®
[Srtece £cl | Contact with Vellow T reet Ares Garface S0F, Adoiescand Y respasser T renpasteri/aier O Goronal Abampton [On Eite [Cuand [ Recapier ectnity petiams coutd ramudl in sxposwre,
Pertadsios (] 3 (ead v dole sorw) On She [Quart  [Racapter sethily palierns coutd reudt it Bxposre,
= —— X (fearal it on Sie Na sigrilcart VO 1 ware detecind i Yellow TraciPA surface 964,
? mmMY ” SpassarAv Ak eont) [ingesbon Sn Doers ool rewdl n WOORE.
‘vs‘&-%?ﬁm K o e~ i e
Pariculsles | Whalaion of P mm" Trew AAshor scorts (Teams) | nhaiaton 2 Sike Tiore [ VoliowVract PA vadimart W orpacied 1o be wil, Feniing & ne upature
A ‘of Vslelies i ¥ oliow Y rect Ppaine Ares opasser = 4"‘17- - [On ‘Ngriicant VOLS ware dalecied i Veliew T rect PA eadment.
) [Eiriace Bl | Contact with Vakow Yeacs Ponciosiral Gaorcaw PR frgestion "{On Sie iy Could remidl n &
Surface Sal [ Contsct with Yetlow T racs T-wumﬂm. ndasriel Worker — [AcE [Darvra) Alsarption 100 Site rosult
Warlr [Adhlt =X [t ity haiterns could resull e Sxpomre,
[industial Woreer _ JAOR " Fhalstion e None  [Na sigriloant VOCs wars totecid W Y siow Y raci PA mariece 808,
Contact nant, Wehastvial Wertar ndusiriad Workal . JAGR [geation (On ool .
[Setvand [Contact with Velow T rict Redmart, ndustrial Workar ndusiriel Wrkay  JAGA Darwal Ascyplien JOA Sike Recapiis Scivily pelierns Couid reeull N Bepomsre. -
Parbculates findarial Worker _ [AR Tihalstion ow None  [Vedow Yract PA s expoctnd 10 8o wal, Feouling W A0 SXPSY
atation of vt Workar 7] [roelaen on oo wigriioard VOTH ware datacid @ Vedow Traci PA sedment. |
V:'—Tm_w it Velow Yeuct [rgeatcn Cn 5o i vl
Surfacs Carniact with Yeliow T ract Fova Sorinos Sek, ‘Ressiciort Durwial Abgtrplias |On She ‘oonid resull I8
=7 (Or o [Gumni | Ramcplir acivaly patierm coudd resll n expomar.
jChile ——] jOn Bile Mﬁmuﬁu‘hm
) wiih ¥ ehow Trech Avas Burtace SO, Reaideriiad Addi | Akl {ingeetion ST — ol roel s
Surface 8ed with Yaliow Yract Ares Surince Bal, Notidaniel il Rysicard ok Darmad Asaargion JOn 5o [ount could veaudl
Pargendatos | of P I Yellow Tract Aro " Roaiderdiad Adudl . Al nhadation IOn Site ] omid result bt amposure,
Mdvﬂ-hv*- racd Surfece Sokt Raicterd Adult o Os Cuant soault in
Surfece Sal wih ¥ liww Tract Ares Surface Residerd Rositierd [CradAda O Se e cmdd vamdl on
Surtace with Veallow Traet Aves Aurface 8ok Likebme Rosiderd Roaidend TAGA [Derwal A O € unnd ‘ood resull
[ Roskiark ICrGASR | On She Oumnt__[Fiscapior sciily palieras Gould resdl s exposare.
Al o jIChidAGR réulalion On Sie Recapior activily patierns could reaull 1 SXPOSIIe
Caninct wilh Veliow Yrect Prpsiing Area Saciment, Nesiderkal NG Residard G ngnetion p acopior paliorn could resdl b SRpOSUre.
o with Veliow Y recd mmwcm | == Crad tgﬁmﬁ- [Goaat _ [Recapinr scinily paerms ecud resull b Sxpaewrs.
= o Forleudolon W ¥ Cadrvant, Wealdaniel Chld [Residart =] | O Sie el Trach PA sedimant & apecind 1 5o wel, Fealing i no Gy
I kel Velend Vello o Wpal Eadinant, Nasidenial Chid = Whalaton [ Sgpiicant VOUS were duincted W Yeliow Tract PA sedimnt
Sadimend with Yeliow 1 rart Plpsis Aras Sedivvant, Roaiderdal Acult Resid [t fngueiion [On Sina ‘aciivily pasinrn Gould reaull In SXPORS'S.
8 Conecs 4 p Aree Bodiorand; Rasichedial Adult Ragicant At Abgurpliad
C rhaleton of Pariodstus @ Yeliow Yrad Fos ladaant Hasdorial Add asidard —_—
inhalalior of Vielstles 8 Vellow T ract Area § Reaidoriisl Residerd Al
Sedrment [ Conlact with Yellow Trect w‘m% Liletbras ny_' Residant CrRidAR i
Sadmand anact with Yeliow T Ulotirr Resident Residerd AGE Aheory
Son af Puricubies n ehow Trec Aves Sodinveng Rosdent R Tvialation
A ebainiion of Veluios 18 V et Aven fad I boeld — Febalaion




( SELBCYION OF DPOBURE P S YELLOW TRACT QUARRY & (
: N T = ) o~ R |
{ jPraguintars — jos sne vniyele || }
roct ot Adch cans) [ingestien o-ﬁ'-'""" eould resull ¢ expesure.
[Cortacs el ¥elow Y ract "3 Sademant, Adiolascent Treapesasr [irosposaariViiier oora) [Dorrand Abmaspiian JOn Sie | [Rocapior Plliaras coud roaudl 1 expovws.
respanaer apassariVi 4%-:- - jOn it ‘ellow Trect O vadirrant '8 1 be wel, (1]
SN TN TR A o) Fehainiion 50 ™ rect PA sadirmont.
[ aranct v ¥ ol Y roct ] ndurvis Worewr . JAA Fngavion Sn " ecapler romdl b+ exposee.
[Cordact with Yeliow T recl Sedvvent. J Wrkar fotatviad Worlmr 1Al [Garmad Al [On Site. potinrng omid rosull in
. Partouliies 13 Prbnval Virewr _ [Aad ——— ™ = eiow Tract G4 sadirmant 16 expacied & be wel, e
sirlel Wirker vy jwaluiion Sie Nene -are ect
e )-Lm om Worker [AG0R i Tw poare.
wih Yellow Yrect » Contracias WoAer Workar JAd Oaswad Absorplion [On Sile Ousst “onid remdt
Wrkay JAbd Vhabeion O £20 Coart paliaras CouM) fesl W
=7 haletnn . STiviy paiaras Dokl ressll 1) GOSN
Ko Yruct Gamrty § Kodmant Waalderital GHid waidend =7 frgmaton CL eoepier acivily pefiure Cobd rewil it Sapesure.
el Yeuck 7 Sedmart, Masidesiel Chid = ~=Cormal Absarpian [On Gie ___ [Oudsd ‘Scivily palierns Omid Teedl I GposrS.
[Chig frataion CED Nane _ [Veliow Tract G4 B tpacind 1o e wal femdiing In =0
= faiotion jon Sie Fone e sicy VOCs wiare dotucted Tract O sadmend.
Sadrmant aith Valiow Teect ] AGE "> CECNE ‘palerns coud reseil
" Vellow Yract O  Hosidondial Al oaidord e [Oarwntl Abarpios |On She Guard_IF paiarey Could rendl in ep -
vy T Eadeart. Woallorial Kl [l hatation [Onsae . [Nene ol Troct Of sedimant 18 enpacind 1 Be wel, seauling s n8
iriaiaton of aonar Trues 13 Sadimant it = fbateticn [On S8 Nane vy Gulacind W Yelow Treci OF
il Vellww Troct [ Uioirne Rusidant ] [Gadas [Gathe . [Ousnt ‘paliarns Could Tesull I\ expasuse.
Sodmwasd wilh Vellow Tract ‘ Rasidet CRAaE E:E Oa s JOusd » oo romndl
[ roct 4 Sodonsol, (GavAes JOs 520 ract OF eodvnant & w0 bowet, »
Velstios It  Yooet ” e e et
\
| . .
- 1 . B . - W - »

L2990E Y

-

Gl




TAMLE ¢

SELBCTION OF EXPOSURE PATHWAYS - GROUNIWATER {3 PLUMES; CENTER, AREAL. AND 1B WELLE) AND INSCELLANEOUS EXPOSURE MEDIA (531 + $52 & §83)

CRATER REBOURCES
nolame Madium Polrg
| Contatt with Adolescent Trospanssr reapasseriAailer achivily pallerns eudd residt i exposare,
Surface [Carduc with ld(“!lll-a nd §8-3); Adeleteont Trespansar eapassssialles Jﬁ acivlly palisns oould seodl i pasure.
Particuk h of Paricidaies b Surtacs Sod (88-1 § $8-7; and 8S-3); A LT ~ (Yoons) Jinhal jon See jauant  [Recapiar activity petlarne eonid resull i exposwre,
] ; Adeinocenl Yheapesnst "f7 (Toons) Jinhales: On Sile Mane  [Ne sigrificant VOCs ware -wu(suuu.usg
Sartece Salil  [Canieci with Turiacs ol (551 § BLY: and §3), nhsirel Warkar I asirial Warkar Jingestion [On Sie e ‘acivity palierns tould remdl 1n SpOesy,
Surfece Sal | [Coniac wiih Surtace Bl (55-1 & $5.7: and §E3% Wedusivial Wvisar [irdusivial Warrkar Oormal Abverpion_|On Site {0usst artivity paerns could resull i exptanse.
Parkeadeles - ] 3 indusiriel Workar _ﬁ: firhalation Sie jOuare Sctvily paltarns cauld resull Iy
3 rdusivial Werker | Wvou—-“hﬁu-utu-ilﬁnl“
with Chid IChild
Sriace 8a wilh Surtece Goll (G5-1 & S5-2. e £5-3); Rosidantal Chid =T Amargiion [On Sis could feendt |s acp
3 3 Juhatotion On Slle Quant selily pa could remdl {n ey
[Wlation jOw Site Nane wvm—.wuwupﬂﬂﬂﬂ
Surface 8ai [Contect vath Guriece Eob (-1 & SE-5 d §5-3); Aasideriel Al ‘ [On S ‘aciielly Do romdl s enp
[Surtace Seb w*wup‘fﬁumxwm [Dewad Abaorptien JOs Site incapiar actully p ‘ondd reeudl b
& Swriace €ad 4 88-2; uad 88-3). Aeaidentiel Addl [riaiston 1On Gt . ‘wciuity oould resull In
; -un—cwu-lh-i-mu .u-u-u [On Sie [ane e aigriiomsl VOCs waws  Surfecs Bl (S8-1 & S6-F, and L =)
=] (B8-1 & S8.3; ane £5.9), (Residunt | Sy ﬁr On 88 o ‘eandd roeull (s wup
Sal c-uv-wid 14587 ond i-inln-&n ﬁ‘
jOn
Absorplion
frisiniion
[Durwral Aloargion JOn Sito
rhaleli On Side
ngastien jOn e st
[Doarwal Abumplinn JOn Sile Qwent ‘acivily patierne tau] resdl
— jOn S2e ey amdd resull n
fingaetien On Sl JQuant ‘aciivily peliaras caid rasll i supaeuns.
e " Sie ‘actily paliares oeudd foeull
— O palteras e el enpacied 1 raeull in saposre.

On Slke Plumss) i o) @ daplh hat i not sspecied 1 bl id Speswre,
lsaln el is ast apacied ts eull in apenws.
ota ol i ot upocied s madl It duposury.

=
=2
[ #V)
QQ
on
o
N
(o]




62190654V

Semmary of Chemicals of Comoarn s Yot Expossss Poia Concestrations
Scensrio Timeframe:  Futwre
Medum:  Gromsdwaler
Exposwe Medium: Groundwater -
E Poiat: Contact (lng. & Der.) with G {Conter of Phamc), Revidential Child
Concatration | Concentration of Maxiswm Froquency ‘Polat Poiat Messwre
Concentration Comomstration | Concoatrstion § -
. Units
= [ e 06 wl]| MW-1S » 30.1 wt  [9UCLN
142 m wl | Mwass “ n ™ ] Max
” ns wil wws n us - Max.
T | w4 et Mwas - "4 w Mm,
27 1120 wl| wMwaD L) n» -t M,
-] 65200 | wpll MW “ 65200 [ Max.
153 - il Mw§ w 23 [ Maosa-N
5] 3300 |wr| MwasD “ 33600 i Max:
" n o] . MWs " ”n2 T I
» . 5 wil] MWD “ 5 “wpt Mex...
. 6300 [wel | wwids - €00 ] Max.
2100 20000 |wt] ‘dewss » 24000 w | M-
: ‘16 i MWD » " ™ ] . Max,
] 10 Jer| wwm - 1300 I R 2
° 1900 feg| Mwas . S8 19000 “ug T
1o a lewr| wws » w - Max,
4 250 Je| Mwas “® - 2% B Mz,
s ] 3 jet MW-1 2 308 wpl muud

Stmsistics: u—'wv&m”*m«w&mmﬁudwhmm’m
. Mo of Log-vransfotmed Duta (Mess-T); Mess of Normad Dute (Mame-N)
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TABLE 2 .
Summary of Chemicals of Concers and Mediem-Specific Exposure Point Conccatrations

Scenarlo Timeframe: Future

Medinm:  Growndwater

Exposure Modiem: Groundhaler

Exposure Poist: Contact (leg. & Der.) with Groundwater (Extsst of Plume); Residential Child

Susioticn: Mascasum Desooted Vabus (M), 99% UCL of Normal Duts (993 UCL-N), 99% UCL of Lag-rssafesmad Dam (99% UCL-TX
Masn of Lag-asenalormed Dase (Mons- T); Mona of Normal Dote (Mone-N). .

Chemical Misimom | Mavimom | Units|  Location 2 Exp Exp Statistical
C jom | C ot of Maxi Frequency ' Poist Poimt Massure
Concestration Concestration | Concentration
Units |
Asseaic 155 06 . (L2110 40 [3X) wl | 9S%UCLT
Baium 26 n wl] MwA3s 2 - o 93%UCL-T
Beryllium 036 248 wil MWD " us w Max.
Cadminm (17 294 wil| MWD s 508 o $3%UCL-T
Chrominm 53 "208 wl]| MW wn 208 [ Max.
Cobolt 56 1010 wil{ MWD 2 [T ! INUCLT
Cysnide 26 1120 gL MW-13D 1 1120 ] Maxt
= 4 65200 | wgl MW piT 1] 56500 (%] 9I%UCLT
Lend 65 " wi| MWD 1mns 62 w Mean:T
Mamganese 24 33600 |wen| MwadD 803 13300 wt SIUUCL-T
Mercury o1 43 wil| wmMwim e 04 u 93%UCL-T
MNackel 6 230 wi| MWD 1 290 ! Ma.
Selenium 4 9 il MWS mne Qs - 9SUUCL-T
Thaliem ns - n3 wil| MWID ne 306 ™ 9SUCL-T
Vanadin 16 ans wl MW-16S 1917 as wt . Max
Zims 194 10 wi]| MWiAD 12 © 9% ' $S%UCL-T
2-Methylphenal 06 6300 Wl MW-138 o 1370 agh 95%UCL-T
4-Matiylphenol ' 24000 | wgl| Mw3s wn M0 ! 93%UCLT
2,4-Dissetiryiphascl 2 590 wi| MWD wn L Y] ot IINUCLT
Dibmsofersa 1 16 wi] wmw.D wm m wl $S%UCL-T
Naphthalcas 4 1300 wi| MWD (%] n2 ! 9SWUCL-T
Acetone s 4 wi MW7 w a0 t M,
© Beamsms [¥:] 2% wt] MW.3S 1 93 ! FIRUCL-T
Chlotolorm 0.12 _39 uph MW-7 7 14 ot 939UCL-T
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' TABLE2 - .
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- N
" Semario Timcfume: Fatwre
. Median: Soil

R: edbum: Soil/AifParticel : :
 Exposers Point: Contact (g, Dr. & Iabal ) with Sl (Quarry 1); Construction Worker

Coomical Minien | Mucimen |Usts]  Dectin | Locsion | B B Sutistica
Concantation | Comtantrat of M Poim | Peimt | Messen
[ [V slon | C "
Usles
_ s
AL 20500 12.Dee en | 2w |- N UCLN
PMongmese | 20 | 2w Jery] 1212 arioewa] 1w | e femvas
. A
] 1000 | 3100000 7 16 3100000 M |
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Sceasrio Timseframe: Future
Medivm:  Soil
Exposure Medium: Soil

TABLE 2

Scmmary of Chemicals of Cancers ind Modiws- Specific Exposare Point Conommtraions

Expossre Point: Contect (Ing. & Des.) with Soil end P (Quarry 2); € ion Worker
- veim |’ N Exp iaied
Concentrath i Freg Point Poiat Messure
Camcostration | Concostration
. Usits
Arsenic 12 [ iy mw " mgkg Max.
[Chrominm 26 xus wg/kg um us mghs M
1240 143000 |mphg um 143000 sy M
Epu ) 68 1530 |m um 1020 mphy | 95%UCLN
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TABLE2 L
mcm«a.muruhh—wc-—u-

Modium:  Sail
Exposste Medium: Sod . .
Exposwe Poiet: Cotact (lng. & Der.) with Soil, Peticulates (lnh ) sud Air (inh.) (Quarry 3% Comstruction Worker

Chamiead Units Exp Exp
Conceatration | Concentration Prequacy Point Point Mcagpare
Coscestration | Concentration
Umits
TArsenic [TK] %0 |mghg w3 ™) meis Max.
Mangamcos 16 10 Jugke 1313 % wghy | s%UAT
‘ o3 | e |  um » nphg M,
Wpyrese 40 00 eag] 13 470000 s Mz -
[Oibena(a b Jentieacens 150 100000 {ughy nns 100000 wi Mz
| 3200 770000000 |ughgl 1313 270000000 | wehg | N
oy
* X%
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. TABLE 2
Swmmary of Chamicals of Concern snd Medimm-Specific Exposure Poit Concentrations

Chemical Miziowm | Maximwn | Usits E Statistical
v iom | C Frog Poumt Poiat Moasre
- cu.l : -
. Units
[Alumisen 4570 %70  |mphs m 26700 gy Max.
| Arseaie 11 302 wyig w 02 mghg Max,
) 21700 - 52300 lmgig w 52500 ughy ax,
on 2 |mpAg w ns g Max.
sJanthracene 27000 400000 | ughcg “w 400000 wwis Max.
a)pyrese 38000 460000 wg/kg o 460000 wgkg Max.
44000 630000 | ugig “ 630000 wig Max.
[Dibeaz(a b)anthracene 1800 100000 | ughg m 100000 g Max,
w 20000 330000 44 330000 ml Max.
© This scroeming s aiso valid for Fi Soil/Particulstes/Comtact ) with Purticuistes rom Sarface Soil (Quarry 3) Residestial Child.
°mmhumhrmmhwmtu)umumnwm
* This serouming is slso valid for F SoiUP /Comtsct { ) with from Swrface Soil (Quarry 3) Revidential Adub.
-mmuundufarmmsum(h. 8 Der)) with Serface So (Quarry 3) Lifetime Resident.
* This screeing is also valid for F face Soil¥ /Coalsct (Inhalation) with Purticulaies from Swrface Soil (Quarry 3) Lifetime Resident.
* This s also valid for C. Soil/Serface Soil/Costact (lng. & Dar.) with Sarface Scil (Quarry 3) Adolescent Trespasser.
© This screcaing is slao valid for Camest’Serface Soil/PurSculates'Contact (Inhaletion) with Particulstes from Swfsce Soil (Quarry 3) Adalescent Trespasser.
* This s slso valid for Fr rfacs Soll/Serface Soil/Contact (lng. & Der.) with Surface Soil (Quarry 3) Indatrial Aduk.
© Thia screeming is sieo valid for Putre/Surfa /Contact (lahalation) widh Puriculetes frem Sertice Soll (Quany 3) lndusrial Aduk.

hhh:.: %—wvuoummmdwmmmmudw@mwm;
Mesn of Log-transformed Dese (Mosn-T); Mesn of Normal Data (Mean-N).
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- TABLE2
mdﬂdmdt “9-Specific Exposwe Peiat Concestrations

Exposwre Mefion: Sedwent . o
Exposwe Polat: c.nno;an-)-haﬁ-(o—nxwww

Chamical 1 Misimes | Mexiwm | Usis i Exp Exp isical |
i{ Concestration | Concentration Froquency Poist Point Mensure
| Comomration | Concontration
. : Usits
(a)enthracens TRE 2100000 | wphg 4 2100000 ks Max.
pyrens I|  veom 2500000 | wghg wi 2500000 ke Max.
| w000 3800000 14 3300000 wiy ‘Max.
© Thia scressiag is alse valid for Putere’Sedimnt/Sodissant/Contact (lng. & Der.) with Sedinment (Quarry 3) Resicomtial Adult.
© This scresning is slee valid for Putwe/Sefiment/Sedimant/Contact (lng. & Der.) with Sediment (Quarry 3) Lifistime Resideat
* This scroeing i slse valid for Current'Sediment/'Sedimens/Contct (lng. & Der.) with Sedissent (Quanry 3) Adolescust Tr

‘m*hbﬂhmull&wﬂmh”“'ﬁ
!* “WMM)’MM‘HMMMMNJWI‘MM&
u—wum—nn—au—un—m—m .
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TABLE2
s-—-ydﬁ-iduﬂ.‘-nl and Modium-Specific Exposare Point Concentrations

Scenario Timeframe. Future .
Modium:  Surfoce Soil ) N
Exposwrs Medivm: Sarface Soil

Exposwe Poiat: Contact (Ing. & Dar.) with Surface Soil und Particulsies (ink.) (Quarry 4), Residential Child*®

Chemical Minimum | Maximem | Usits|  Detecti p Exp ]
Ce - C i F Poiat Poiat Measure
Conteatration | Concontration
Units.
Alwsionsn Qe 11600  jmghg m 11600 nykg Max.
Arsemic 7 122 mghkg n 122 mgig Max
IChrominm . 08 m mghg mn n mgkg Max.
lrom 23000 113000 ngkg mn 113000 nghg Max.
M-np-u- 678 6200 -ml 22 @ ﬂ‘q

© This screcaing e also valid for Futare/Surface Soil/Purticelates/Costact (lahalation) with Particusiies from Surface Soil (Quarry 4) Residestial Child.

© This screcming is also valid for Futare/Surface Soil/Sarface Soil/Coatact (lng. & Der) with Sarfiace Soil (Quarry 4) Residential Adwt.

* This scroeaing is siso valid for Futre/Sarface Soil Particulates’Contact (Inhalation) with Particulsies from Surfacs Soil (Quarry 4) Residentisl Advlt.

* This scroosing is also valid for Fusere/Serface Soil/Swface Soil/Coatact (lag. & Der.) with Surface Soil (Quarry ¢) Lifstime Resident,

* This screening is also valid for Funare/Surface Soil/Particulates/Cantact (luhalation) with Particualtes from Surface Soil (Quarry 4) Lifetiess Resident.

* This scrocaing is slso valid for Curresd/Sarface Soil/Sarface Soil/Contact (lag. & Der.) with Surface Seil (Quany 4) Adolesocst Trespasser,

© This scresning is also valid for Carrest/Surface Soil/Particalates/Contact (lehalation) with Particelates Som Surface Soil (Quarry 4) Adolescent Trespasser.

* This screcming is slso valid for Cureat/Swace Soil/Serface Soil/Contact (fag. & Dur.) with Surface Seil (Quany 4) indestrial Adult.
© This scroenieg is also valid for C rface Soi/P /Comact (Iahelation) with Particulstes from Surfhce Soit (Quarry 4) lndwatrisl Adult
(1) Represents the 95% UCL of normal data for normal distributions; R he log-tramsforesed 95% UCL for lognormal di

Statistics: Mauisum Detected Value (Max); 95% UCL of Normal Deta (95% M”%mdwnnmuafn
hdw—“hoﬂ-ﬂ;md“hm
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Exposwe Medium: Surface Soit )
Exposure Point: Contact (lng. & Der) wih Sarface Soil and Particuletes (inh ) (Quasty 4); Constraction Werker

Swssmary of Chemicals of Concem

"TABLE?2

S

Poist Concentrations

Chemical Misiwem | Maximsa | Usits Detacth Bwp Exp igtieal
: Concentration | C. | Froques Poim Poie Momrs |
I Conoeatration | Coscentration
Usits
Abuaiam 310 D60 [mets " 2600 ks M= |
—— sa | 00 |es| 1010 ) =ty Ma |
Vaadiom 103 N0 Juens]  w 2140 gy M.
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TABLE 2
Summary of Chemicals of Concern snd Medium-Specific Exposare Point Concestrations

Scenario Timeframe:  Future
Medium:  Soil
Exposare Poiat: Contact (lag. & Dez.) with Soil, Particulates (inh.) snd Alr (inh.) (Quarry 6) Constraction Wosker

Chamical Minimum | Maximom | Units|{ Desction Exp Suanintl

Concessration | C ) Froqueacy Pomt Poiat Measure
Concontration | Concestration
Units

1360 ) ks n ) weks Max.

jicon 24900 31100  |ughsg »n 31100 g Max,

. 3] 185 iy n s i M

2 Methylnaphthal 5000 3000  |wghy n 5000 iy Max,

n : @0 620 iy n 5] ok Mz,

athracent 520 300000 | wghy n 2800000 wehs Mz,

Jpyrens o $100000 | wgikg n 3100000 ke Max,
5700000 $700000 | ugig n 5700000 wgie M=

$500000 $500000 | ugig ”n 4500000 wiq M,

Jenihracone 1600000 1600000 | ughyg n 1600000 ughg T Max,

7200000 7200000 | ughg n 7200000 ughs Max.

Fleorsathene 1300 22000000 | wgig n 22000000 uphe Max,

0.5 9600 g n 9600 g Max,

lndono(1,2,3-cd)pyrens 4600000 4600000 | ugig n 4600000 ugg Max.

phthalens - (L] 29000000 | ugiy »n 29000000 nghs Mz,

1500 23000000 n 23000000 | wphe Max.
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TABLE2

_quwdc-mu(-u:_cmm

Chamlosl Misinem | Maximam | Units Location Exp Esp Statistical
Canomtrstion | Concentration of Maxiwres Prequancy Polat Point Monsure

Concentration Concentration | Concentration

. Unsits
jAhaninum 8060 96%0 mghsg S22 0 9690 s v
= T =R T E2E
) 1940 [ X n_ 190 ngty Mo

'M“hw-wmww- . Po




0nh30EUY

TABLE2

Semmary of Chomicals of Concorn snd Mediem-Spocific Exposure Point Concentrations

" Clumical Misimg | Mmimes | Usis|  Locsios P Exp Sutistica
C ios | C of Maxi Poin Poiat Mossure
Conceutration Concentration | Concentration
Units
[Arsenic 88 88 g s83 n s neks Max
row 64900 64900 - | mgAg $S3 in 64900 wgkg Max
[Manganese n s17 g s n m mghg Max
E:El"‘ 6600 6600 853 " 6600 ughy Max
* This scresming slso valid for Residestisl Adult, Lifetime Residont, Adolescent Treapaaser, snd Industrial Adukt
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. TABLE2 - ’
mdu-uuc-mun(-%wunm

Timeframe: Futers
:  Serface Soll
Medium: Sarface Soif
Point: Contsct (Ing. & Der.) with Surfscs Soil (YP-Pipetins Area); Rasidontial Child®
Chamicel Misimen | Meuimes | Usis|  Lacsion E Ex Sinsinticsl
[ nia | C . of Maxi Prequency Poine Polat Measwe
Unity
777100  |mghg] YUROS 20720 - 14700 mghy | 9SNUCLT
s |mpAg] YUPOM 2020 ns miy | 9ucLT
LY S R S Y 270 88 moky | SNUCLN
185 jmghg] YURIO v 144 mehy | 9S%UCLT
$4400 |mghg|  YsS10 2070 . 19,300 mghy | sS%UCLT
430000 . |wptg| YURIO o 220,000 wiy | sswuaLT
390000 [ wghy YUP-10 e 25,700 iy | 9I%UCLT
20000 |uprg]  YURI® 1910 420,000 - wit |- M=
am  jephg] VUM wo | wiy | NUCLT
oo |yl  voRIO n @000 | why M,
190000 | wgigl YURI® 13720 " g2500 wiy | smvucLy
~ © This scroening slae velid for Ramidontial Adeh, Lifstines Residunt, Adolosoent Ty , and Indusrial Adelt

Seasisties: “MV&O&)’MNJ“D‘M@MM‘M“MW&
Masa of Log-tunsfarmed Date (Mese-T); Momn of Nossel Duts (Meun-¥).

-y
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. TABLE 2 -
Summary of Chemicals of Concern snd Medium-Specific Exposare Point

Chomical Miniown | Moimem |Usits| Locssion D Exp Expx Sutistical
Concentration | C of M Froqm Poiat Poist | Measwre

Units
iron 20500 160000 [mghg| 8B-2-10-12 1212 60000 mghg | $SRUCLT
Mang; 3n6 5280 |wghg| QeTeis 1212 764 __wpkg | 9s%uCLT

Statistics: 95% UCL of Log-wrmaformed Dats (95% UCL-T);
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TABLE 33

CANCER TOXICITY DATA - ORAL/DERMAL

Chemical . " Oral Cances Slope Factor Adjusted Dermal Units Weight of Evidence/ Date (3)
of Potential o v Cancer Slope Factor (2) " Csmoer Guideline Target Organ
Concem o : Description (4)
NA NA NA N/A “N/A
1.53E+00 V(mg/kg-dsy) A IRIS 04/15/99
N/A . NA . N/A NA NA
NA NA NA NA N/A
NA - NA NA N/A NA
NA NA NA NA | NA
a N e L U NIA L NA- - LNAL -} NA-.
NA - CUNA T N/A N/A "NA
“NA NA. NA - NA TNA
NA WA | NK NA T WA
T NA NA WA NA NA
NA N/A NA N/A NA
NA NA NA - N/A NA
NA ‘N/A NA NA NA
NA " NA NA- N/A NA
NA NA NA N/A NA
N/A N/A NA N/A N/A
- N/A. NA NA N/A NA
" N/A N/A NA N/A NA
NA NA " NA N/A NA
7.30E-01 " NIA 1mg/kg-day) | . B2 NCEA ° | 030193
7.30E+00 NA H(mg/kg-dsy) B2 _IRIS” 04/15/99
7.30E-01 . NA A mg/kg-day) B _NCEA 030193
7.30E+00 N/A B2 NCEA 030193

mg/kg-dsy)
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TABLE 3a
CANCER TOXICITY DATA - ORAL/DERMAL

Chemical Oral Cancer Slope Factor Adjusted Dermal Units Weight of Evidence/ Source Date (3)

of Potential . Cancer Slope Factor (2) ' Cancer Guideline Target Organ

Concemn Description (4)
Dibenzofuran NA NA NA NA N/A NA
Fluoranthene NA NA N/A NA NA NA
Fluorene NA NA NA NA NA N/A:
Indeno(1,2,3-cd)pyrene 7.30E-01 NA U(mg/kg-day) B2 NCEA 03/01/93
2-Methynaphthalene NA N/A NA NA NA N/A
aphthalene NA N/A N/A NA N/A N/A
Phenol N/A NA N NA NA N/A
Pyrene NA NA NA NA _NA NA
Acetone NA NA WA NA NA NA
Benzene 2.90E-02 2.90E-02 1/(mg/kg-day) A IRIS 05/10/99

loroform 6.10E-03 , 6.10E03 ' 1{mg/kg-day) B2 RIS 05/10/99

N/A = Not Applicable

(2) Adjusted SF dermal = oral SFIGIvadueinkai!ymdwaMSFhM Tobeuedbrdemnlpdhmody
(3) IRIS - Integrated Risk Information System (EPA, 1999)

HEAST - Health Effects Assessment Summary Tsbles (EPA, 1997)
(4) EPA Group (Weight of Evidence); wamaamummr«mmmmm«»«mm

EPA Group:
A -
Bl.
B2-
C-
D-
E-

Human carcinogen

Probable human carcinogen - Indicates that limited human data are available

Probable human carcinogen - Indicates sufficient evidence in animals and imleqmomoevidmuhm
Possible human carcinogen

Not classifisble as s buman carcinogen

Evidence of noncarcinogenicity
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CANCER TOX

TABLE 3b

C

ICITY DATA — INHALATION

Datet)

Chemical Inhalstion Cancer Units Weight of Evidence/ Source
of Potential . Slope Factor Cancer Guideline
Concern Description (2)
NA NA NA
A RIS 04/15/99
Bl " IRIS 05/1899
Bl RIS 05/1099
A RIS 04/15/99
NA NA NA
NA NA NA
NA “NIA NA
DA . N WA~
WA TNAC I NA
NA NA L NA
WA NA T NA
NA NA NA
NA NA NA
NA NA. NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
B2 “NCEA - unse?
WA NA NA
NA NA WA
B2 NCEA 030293
NA NA NA
NA NA . NA
NA NA NA
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TABLE 3b

CANCER TOXICITY DATA - INHALATION

Chemical Inhalation Cancer Units Weight of Evidence/ Source Date (1)
of Potential Slope Factor Cancer Guideline
Concern Description (2)
Dibenzofuran NA N/A NA NA N/A
Fluoranthene NA NA NA NA N/A
Fluorene NA NA NA NA NA
Indeno 1,2,3-cd)pyrene NA NA NA NA WA
2-Mcthyinaphthalene NA NA N/A NA N/A
[Naphthalene NA NA NA NA NA
Phenol NA N/A N/A NA N/A
Pyrenc NA N/A NA NA N/A
Acetone NA NA NA NA N/A
2.90E-02 1/(mg/kg-day) A IRIS 05/10/99
Chloroform © 8.10E-02 1/(mg/kg-day) B2 IRIS 05/10/99
etrachlorocthene " 2.03E-03 1/(mp/kg-day) B2-C NCEA, Other 04/01/87

N/A = Not Applicable
(1) IRIS - Integrated Risk Information System (EPA, 1999)

HEAST - Health Effects Assessment Summary Tables (EPA, 1997)
(2) EPA Group (Weight of Evidence); Weight of Evidence isontymforﬂmedemiulsmhvumhlm:lopem

A - Human carcinogen

B1 - Probable human carcinogen - indicates that limited human data are svailable
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TABLE 3¢

" NON-CANCER TOXICITY DATA ~ ORAL/DERMAL

Chemical Chwosic/ | OralRID | OrsiRD | Adjusted | Uniss Primsary Combined Sources of RID; |  Dates of RID:
of Powntial Subchronic | Vahue {Units | . Dermal Target UncertaintyModifying | TargetOrgan | Target Orgam (3)
Concern RDQ) Orgm Faciors
Aluminem "~ Chronic | 1.00E+00 | mgigday | 270E-01 | myig-day NS (Developmental) 700 NCEA 0872619
i " Chwonic | 3.008-04 | mighg-dey | 235E-04 | mpAcg-day Skis/Vascular 3 RIS 041559
Chronic | 7.00E-02 -day | 7.00E-02 ‘| mypkg-dey Kiducy 3. 1] 0972998
Chronic | 2.00E-03 dry | 200E05 | mgkg-dsy Gl Tt 300 - RIS 0571099
Chronic -| 1.008-03 | mgikg-day | 250B:05 | mgkg-day * Kidoey - 10 . IRIS 0571099
~ Chronic " |- 5.00E-04 | duy'| 250E-05 | mgig-day “Kidsey - 10 RIS osnove b
| Chrominm Chroaic | 3.00E-03 day | 300E-05 | mpAcg-day Kidcy 900 IRIS:Other ov1s99
o “Chronic | “6.00E02 | mighg-day | 1.30E02 | mgikg-day Blood ] NCEA 120197
o  Chronic | 2.00E-02 | migkg-day | 200802 | mgAg-dsy | Thyroid/Nervous Sysiem/Weight Loss 500 RIS 05/10/99
S Chrosic. | 3.008-01 | 300E01 | mpAgday [ - ) \ NCEA 010559
o ; NA | WA NA NA NA NA NA NA NA
‘Meaganese ... ... |, Cooaic ] 2.408-02 -240E-02 | my/ky-day N CONS - P B . RIS | - 051099
Mercary (4) Chromic | 1.008-04 | mgAg-diy | 100B:04 | mpAg-diy ons . ‘10 IS 0571099
kel Chronic | 2.00E-02 | mgkg-duy | 2008-03 | mg/kg-day Decs’ Org. Wt 300 mis ‘0sn0m9
Seteninm Chroaic | S.008-03 | mp/kgday | 4S0E-03 | mp/kg-diy Blood/Skin/CNS :3- RIS’ 0510799
fum (5) Cironic | 7.00E-0S | mgkg-day { 700E-05 | mgrgdry * - Liver " 3000 Other 01299
Vanadium - Chronic | 7.008-03 -i’m-d-y 140E04 | mgikg-day NOAEL 100 HEAST 070197
|Zine . Chronic | 3.00E01 | mghg-day | 7.50E-02 | mgAy-dey Blood T3 RIS 051099
2,4-Dimethylphesol Chromic | 2.00B-02 ) mighg-day | 200E-02 | mpig-day Blood/CNS 3000 RIS 0871099
2Methytphenol Chronic | S5.00E-02 | mighkg-day | S.00E-02 | mg/kg-day . CNS/Weight Loss 1000 RIS 0571099
4-Methylphenol Chioaic | S.00E03 | mig/kp-day | 325603 | mg/kg-day ' CNS/Lung/Weight Loss 1000 HEAST 070157
Benz{s)anthracene " NA CNA | i NA NA © NA . NA NA NA - NA
Benzo(a)pyrene NA- | NA NA ¢ A - NA NA . NA NA NA
Benzo(b)luoranthene NA | NA ,NIA TNA | WA, NA NA NA- NA
Dibenz(sh)enthracene NA NA_ |  NA NA NA NA NA _N/A * NA
i




TABLE 3¢
NON-CANCER TOXICITY DATA - ORAL/DERMAL

Chbemical Chronic/ | Ol RID | OralRID | Adjusted Units Primary Coumbined Sources of RED: Dates of RID:
of Potential Subchronk Value Units Dermal : Target Uncertainty/Modifying Target Organ Target Organ (3)
Concern : : RIDQ) Orgaa _Factors )
| : ]
Dibenzofurss Chromic | 4.00E-03 | mg/g-dey | 2.80E-03 | mgkg-day CNS/Weight Loss 3000 NCEA " 0M1293
Flaoranthene Chronic | 4.00E-02 | mpAkg-day | 2.80B-02 | mpky-dsy Kidoey/LivesBlood . 3000 RIS 05/10/99
Fluorene Chronic | 4.00E-02 | mp/kg-day | 2.80E-02 | mg/kg-day Blood 3000 mis 05/10499
indeno(1,2,3-cd)pyrene NA . NA NA NA NA NA NA NA NA
[2-Methylnsphthalene Cwoaic | 2.00E02 | mpkg-day | 1.60E-02 | mghkg-day Weight Loss 3000 NCEA 102198
Naphthalene Chronic | 2.00E-02 | mg/kgday | 1.60E-02 | mg/kg-day Weight Loss 3000 RIS 05/10/99
Hm Chwonic | 6.00E-01 | mig/kg-day | 6.00E01 | mpg-dey Fetal Weight 100 RIS 05/10/99
Pyreae Chromic | 3.00E-02 dyh-dly 240E-02 | mpkg-day Kidoey 3000 RIS 05/10/99
Acctone Chromic 1.00E-01 | mg/kg-day | 8.30E-02 | mg/kg-day Liver/Kidoey 1000 RIS 05/10/99
Chrosic | 3.00E-03 | mighg-dsy | 3.00E03 | mg/kg-dsy Blood/Imsume 3000 NCEA 0710296
. Chromic | 1.00E-02 | mg/kg-day | 1.00E02 | mghgday | - Liver 1000 RIS 05/10/99
‘etrachlorvethene Chronic 1.00E-02 ﬂ&l 1.00E-02 mm_-dq Liver - J_QQ RIS 05/10/99
N/A = Not Applicable

Acronyms: CNS = Central Nervous System; GI = Gastrointestinal Tract; lndNOAEL No Observed Adverse Effect Level.
2) Adjusicd RD = oral RID x Gl sbsorption value i toxicidy study upos which the R is based. To be used for dormal pathway oaly.
(3) IRIS - Integrated Risk Information System (EPA, 1999) |

HEAST - Health Effects Assessment Summary Tables (EPA, 1997)

. (4) Oral RID for mercury is based oa that for methyl mercury, the most ive RID for de, b the actual form of mercary is not known.

Bhh90cYY

(O] Mmhmhb-duuhwkdkumwmhﬂi—mmhﬁh-olndlhinuhon.
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NON-CANCER TOXICITY DATA — INHALATION

C

TABLE 3d

Chemical Chronic/ Adjusted Units Primary Combined Sourcesof | * Detes(l):
of Potential Subchromic | Inhalstion Target - Uncertainty/Modifying | RICRID: .
Concern RMD Organ Factors Target Organ __J
Chronic 100603 ;] wpkg-day CNS 300 NCEA 062097
" ONA NA NA NA NA NA NA '
Chronic 143E04 | mgiy-day Fesotoxicity 1000 HEAST o101
Chronic S706-06 | mg/kg-dey Respirstory/imeune 10 RIS 051899
NA NA | NA N/A NA NA NA
Chronic 286605 | mpkg-duy Lung 300 RIS 0411509
NA NA NA NA NA NA SNA
NA NA NA A NA NA WA
- NA NA - NA NA NA NA NA
NA NA NA . NA NA . NA - NA
Chonic | 143805 | mgkg-day os 1000 ms 031099
| Chronic 860605 | mghgday CNS 30 RIS 05/1099
NN NA NA NA NA - NA NA
NA NA NA - NA NA NA NA
NA NA NA NA NA NA NA
NA | .NA . NA . NA - NA NA . NA,
. NA NA NA " NA NA NA : NA
NA . NA NA NA “NA . NA NA
NA "NA NA NA NA R NA NA
NA NA NA NA NA NA NA
TNA NA NA NA NA NA ~NA
N/A . WA WA NA NA NA *NA
NA NA NA NA NA NA WA
NA _NA NA NA NA NA NA
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TABLE 34

NON-CANCER TOXICITY DATA - INHALATION

Acronyms: CNS-CmﬁNmnSyugn, :
(1) IRIS - Integrated Risk Information System (EPA, 1999)
) HEAST - Health Effects Assessment Summary Tables (EPA, 1997)

Chemical Chronic/ Adjusted Units Primary " Combined Sourcesof | Dutes(l)
of Potentis! Subchronic | Inhalation Target Uncertainty/Modifying RIC:RD:
Concem RID Orgsa Factors Torget Organ
Dibenzofuran NA NA NA “NA NA NA NA
[Fluaranthene NA NA N/A NA NA NA NA
Fluorene NA - NA NA NA NA - NA NA
1.2,3-cd)pyrenc NA NA NA NA NA NA NA
2-Methyinaphthalene NA NA |- NA NA NA NA - NA
Naphetialene Chwonic 9.00E-04 | my/kg-dey Respirstory 3000 RIS 05/1099
[Phenot NA WA NA NA NA NA WA
[Pyrene NA NA NA NA NA NA NA
fAcetone ‘WA NA | NA NA NA NA NA
Benzene Chronic 1.70E-03 | mgAg-day Blood 1000 NCEA 070296
M":ﬂ Chronic $60E0S | m Respirmory 1000 NCEA 120157
N/A = Not Applicsble ’ ‘
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: TABLE 4 .
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCS - CHILD RESIDENT EXPOSURE QUARRY 1 SURFACE SOIL ANOD GROUNDWATER (CENTER OF PLUME)
' H REASONABLE MAXIMUM EXPOSURE ' .

CRATER RESOCURCES
Chamieat Cascinagesie Risk Chuntest NenCurchnegenic Honerd Quatiarg
ingostion | Whahution Dot Exposuse Primary ingesian | tnhelntion Derwal Bponre
n-__F*- - T N findes Tos
Armaric LMEN - 4207 | 200880 [Areenic SwWasoder 7.005000 - 190802 | 7.40€000
oeum - - - - jown gray 750801 - 100608 | 780801
. [oaryun - - - - [Peym O Tt 12HE0 - 120601 | 1.05€+00
- - - - - jOovesks dnoy 2226400 - swsot | 23ve.0m
Cyerite . - - - - [Cyaie ‘meu ATED - S2E0s |- teEe00
ven . - - - -  pren Livesionnt/Ch Tront 10E+0¢ - 220200 | vecEeoy
fLoad - - - - Jasd oo - - - -
riarganace - - - .= Pearganese oS 104802 - 100601 | 10eEec2
[Setarien - - - o [ceiam SedSunCNE - 140E+00 - 220€08 [ 1488000
b2 A-Dimapvptunat - - - - w [ 2.96E+00 - 10501 | 231600
[2Metntananat - - - - . : - assEot | sssEe00
e A . B st - s - = [rastwenens O Mgt Lass AnE = 2mE0t | 3maEw2
Ty jonerastann - S - - [Charentonn Weay 20601 - aren | 1T
; : ; :— . - .- - CE Vighttam - anaecn - 2365000 | 7.19€s08
. X - L. - - [Pnenu Pothigs 238000 - e (- 2080
: - - - N Y Uveottionay 21100 - Tweos | ymsor
amES - 10508 | SO0 [Swwaw [ = ] e« - s | aresc0
jmear | - SOESY | Lver 230692 = 100603 | 240800 |
N804 = 420E08 | sateea2 = 138401 | §82Ee02 |
vore - - - - UrenfBinudOl Tract [} = 731EC _}M_f
) = = = = 1:30€+00 = IIES | 1.00E+00 |
Pariouates fere Buriaee 80 -
[(Quarry
- - - - A - - - -
= A — = = = = -~
Totut Rk Across Graundeuter] 3 30€-04 Asoss
Votut Rk Acress Surfess Sel - Total Hosmd ira Acress Surface Seif
Assoss Al Modia ond Routee] 3.306.04 A wets o
Netee . . .. . Totsl a0 ¥
- ¥ Oy S T-toat for anes. - ’ ) ! . . . Totot CNS M =
: Tatut Folal Waight 14 =/
Toal O Tract M =
Toted tvwmune M =1
Totel 1Gdnwy 18 =|
Tond Lvar 49 =
Toid Lung M =}
Total Norvaus Systam M =
- Torad Sin 14 =|
Tosl Tl 6 =4
. . Totul Vamtar $9 =/
. Tl Waight Lons 8 #]




TABLE 4

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADULT CONSTRUCTION WORKER EXPOSURE TO QUARRY 1 SOIL

2¢Sh90€YV

—r

Total CME HI o

REASONABLE MAXIMUM EXPOSURE
CRATER RESOURCES
0 Tinwiame; Fuhse
Populstion. Consiruction Warker
; Adult
Modum Exposre BExponre Chamicel Carcinopenic Risk Non-Carcinogenic Hezerd Quationt
Odochan Point A
] ingestion | inhelation Dermel Exponsre Primary ngestion | inhaistion Oermel Exposure
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TABLE 4
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TABLE 4
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¥ OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADULT ROUSTRIAL WORKER EXPOSURE TO YELLOW PARCEL (PIPELINE AREA) SURFACE SOR., SEDIENT AND GROUNDWATER (CENTER OF
. REASONABLE EXPOSURE
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) ' TABLE 4
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADULT CONSTRUCTION WORKER EXPOSURE TO YELLOW PARCEL (QUARRY 4 AREA) SOIL
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TABLE §
SIGNIF lCAN'l‘ RISKS (H1>1.0; CANCER RISK >1E-04)

Area Child Adult | | Child/Adult Tresspasser/vistor Construction Industrial
: Resident | ResidentHI | resident CR HI CR HI CR HI CR

Groundwater 350 © 260 1E-03 - - - - 69 | 2E-04
center of plume : ' o ‘
Groundwater 160 66 SE-04 - - - - 20 2E-04
extent of plume ‘ .
Quarry 1 soil 1.6* - . - - 6 - - . -
Quarry 2 soil - - - S - 4* - - -
Quarry 3 3 - 2E-03 - 2E04 | - - - | 1E04
sediment ) : . 4
Quanry 3 soil 23s* 4oe 8E-03** ~ |4p04ee| 230 | 2B-04 | 2¢¢ |1E-03** |
Quarry 4 soil 108%¢ 34¢ 6E-04*%* 3 - 21¢ - 31+ | 3E-04%*
Quarry 6 soil - - g - - 30** [4E-03%* | - -
SS1, SS2 soil 34 11* - ~ - - - 10* -
SS3soil 11%¢ 3 1E-04** 30 -
Yellow Parcel 7 - 4E-03 -~ | 204 | - - - | seos
Pipeline A

| Yellow Parcel- |  — - - | - - ] 14 - - -
Quary 4 soil : ' :

‘AtlestonemucalwstMcathhechmcalsdnmgmankmybeambmablewbnkgmnd.
** Some, bumonofthechemwdsconmmtothnsmkmybemﬂbmbletobdmmd
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Table§ = Sediment and Soil EEQs for On-Site Constituents of Potential Concern
: Crater Resonrces Site . i .
Upper Merion Township, Pennsylvania -
. Screening Mmximum ¢ Frequeacy  Frequeacy Screening Maxiumum ¢ Prequency
. Level  Concentration of of Level Concentration ) of of
Coustituent (MpKg)  (mpKg) ~ EEQ*. Detection®® Exceedmnce®*| (mgKg) ~ (mgKg)'  EEQ® 1 Detection®®  Exceedmnce®s®
Methylene Chloride - .- . - - 030 b 900E03 3.00E-02 1016 10
Benzene 0052 o 270E+00 S.I9E+01 1M 1] - - - - -
Toluene 079 o 340E+01 430E+01 19 " - . - . . .
Styrene ‘. 2.70E401 . " - . S . - - .
Phenol . 042 b LBOEH02 429EH02 1M n 010 b  440E+00 440EH01  4N6 -4
2-Methryl Phenol - 0063 b 140E+02 226403 49 n 010 b 1.10E+00 LIE+01 416 ”
4-Methyl Phenol ‘067 b 330E402 4SIE«02 N s/s 010 b 4308400 4308401 . 316 S8
2,4-Dimethyliphenol 0029 b DL60EH02 SSZEH03 39 k'] 010 b 230E+00 2308401 416 34
Naphthalene 0.06 b 370E+04 231EH05 M L] 010 b SO00E+2 S00E+03 . 6116 56
2:Methyinaphthalens 007 b  S20E03 TAIEW4 69 66 010 b 160E401 L60E+02  SN6: ys -
Acensphthiylene 0044 b 900E03 105E+05 9N w9 010 & 1.20E+02 1208403 816 8
- Accosphthene 0016 b 9EH2 SBEHKR 69 s 010 b 4208+00. 4208401 N6 sn
Dibenzofuran 0.54 b 440E403 BISE+O3  TM m 010 b 190E+«01  190E+02 616 [73
Fluorene 0019 b S4EH03 2MEH05 19 m . 0.10 . b 240E+01 . 240E+02 N6 &7
Phenanthrene 024 b L70E+04 708E+04 99 " 010 b 280E+02 2805403 1216 1n2
Antheacene 0085 b 4B0EH03 SGE4 99 " 010 b 1.00E+2 1.00E+03 10716 810
Fluorenthene 0.6 b 1L20E+04 200E+0¢ 99 L7 010 b 7.40E+02 740403  1V/16 1213
Pyrene ; 067 b BST0E+03 1JIE+04 99 " 010 b SS0EW2 S.S0E+03 1216 2
Benzo(a)antheacene 026. b 100E+02 3IME«2 B9 7] 010 b 4.00E402 400E403 1216 1012
Chrysene 1 e3s b 1SOE+02 391E+2 8% 7] 010 b 3.60E+@2 360E+03 - 13116 nns
- Bis(2-cthythexylphthalate] . . - Coe . - - 115 o GI0B02  S30E02  VI6 o
Benzo(b)floursnthene 32 b 330E«03 LISE+03 99 "N 010 b 630E+2 630E+03 1316 1313
Benzo(k)ffuorsnthene 32 n - 1S0EH03 469EH02 9N 9 010 b . LSOE+02 1.80E+03 1216 112
Benzo(s)pyrene 043 b 250E+03 SSIE«03 9% 99 010 b 4.60E+02 460E4+03 . 1316 3
Indeno(1,2,3-cd)pyrens .. | . 0.60 b . 340E+02 S6TEH2 99 K] 010 b 330E402 330E+03 | 1216 1012
- Benzo{gh,f)perylene 0.67 b 220E402 3.28E+02 89 % ] 0.10 b L70E+02 L.0E+03° ' 1216 2
Dibenz(s h)anthracene 0.06 b 280E+01 4428402 1M n 010 b 1.00B+02 100E+03 816 3
Carbazole . T 30EM3 0 - L] . 010 b S70E+01 ST0E+02 - W16 (%]
2-Butsnone 027 o 160B02 S9E02Z 1M o - - - - .
Aroclor-1254 - . e - - 010 b 700802 700801 216 o0z
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Table 6 Sediment and Soil EEQs for On-Site Constituents of Potential Concern

Crater Resources Site v
Upper Merion Tqml:@. Pennsyivania
Sediment Sail
Screening Maximum ¢ Fteqwl:y Frumﬂ:, Screening Maxiymum ¢ Frequency Frequency
Level Concentration Level Concentration of of
Constituent : {mg/Kg) (mp/Kg)  EEQ* Dewmn“ Emeelhu‘“ (mp/Kg) (mg/Kg) - EEQ* Detection®® Exceedance®s®
Cyunide(total) 0.10 o S28E+03 S28E+04 0.005 b LISEHR2 3.50E+04 16 &6
Aluminum ) . 1.31E+04 9/9 - 1 b 2.67EHO4 L6TEHA 1616 1616
Antimony - 2 a 120E+00 6.00!‘:-'0] » i 048 b L30E+00 3. 75E+00 16 1]
Arsenic (total) 8.20 b 142E402  1.73E401 w (%] 328 b 3.0E+2 9.21E-01 15/16 wis
Barivm - 1.05E+02 - "M - 440 b 287E+02 6.52E-0L 16/16 16
Baryilium - 3.60E+00 - 114 - 0.02 b 4S0E+00 22SEH2 W16 w
Cadmium - . - . - 23 b  2.60E+00 LOAE+00 216 12
Calcium i L.75E+05 - 99 - . 1.33E+05 - 1616 -
Chromium (total) 0.01 b 2.09E+01 2.09E+03 99 % 0.005 b 33IEHR 6.62E+04 16/16 16/16
Cobalt - - 3.79E+01 - 99 - 100 b 4.33EH01 4.58E01 16/16 V16
Copper k1) b  137E402  4.03E+00 9 " 1 b 1.08E+02 720E+00 16/16 16/16
fron 120 b  S5.02E+04 4.18E+02 w " -12 b LIIE+0S 942E+03  16/16 16/16
Lead . 469 b 191EH 02  4.09E+00 9% " 001 b INEH2 I33E+04 16116 1616
Magnesium - 71.62E+03 - 99 - - 2.24E+04 - 16/16 -
Manganese 460 o 7.74E402 1.68E+00 ¥ (%] 330 b 6.20E+03 1.88E+01 1616 1416
Mercury 0.13 b 233E401  LSSE+02 W %9 0.06 b 225E401 ‘3886402 meée . m
Nickel 20.9 b 76TE+01 J6TEHO " b 5 ) 200 b G6.ISE+01 338E401 1616 16/16
Potassium - 2.00E+03 - (4 - - 1.70E403 - 15716 -
Selenium 092 n  105EX02 1.ME+2 b 24 %9 18 b 1LO9E+02 6.06E+01 616 . 6
Vanadium - 2.11E+01 - m - 030 b T.0SE+01 LAIEH2 1616 16/16
Zinc 150 b _32_754'01 3.58E+00 %9 9/9 10 b_:wg LISE+02 16/16 16/16

b-usammioumnuomw(uWdu-mmmwmnwmuum&m
n = NOAA Screening Guideline.
o= Osk Ridge National Laboratory: Screening Beachmarks for Ecological Risk Assessment.

t -Mmmmhwummwmmmumylm.

¢ = Ecological Effects Quotient: maximusm site concentration/screcning Jevel.

*% = "6/9" represents 6 positive detections out of 9 samples in which the consitituent was analyzed.
“‘-'Wwémd&ﬂh&ud!ﬂﬂwm
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EEQs for On-Site Surface Water Constitiients of Potential Concern .-

Table 7
Crater Resources Site
Upper Merion Township, Pennsylvania
Screening - Maximum ¢ Frequency ' Frequency -
" Level Concentration of ~ of .

Constituent . (uglL) (ug/L) EEQ* _ Detection®® Excecdance®*® -
2-Methyinaphthalene 300 n 2 667E03 173 o

* Anthracene T 04 b o 1.00E+01 Ve n

_ Carbon Disulfide . b 0.83 4.40E-01 s o
Cyanide(total) 52 b 1940 3.73E+02 33 .3

. Barium (dissolved) 4 o - 91.1 228B+01 33 an
Calcium (dissolved) 116000 o 85,200 7.34E-01 n o3
Copper (dissolved) 12 0 123 1.03E+00 373 13
Iron (dissolved) , 320 b 989 3.09E+00 373 13
Magnesium (dissolved) 82000 o 9140 L1IE01 33 0/3
Manganese (dissolved) 14,500 b 228 1.57E-02 23 0/3
Potassium (dissolved) 53000 o 1650 ‘3.11E02 3 o3
Selenium (dissolved) s b 30.8 6.16E+00 373 3
Sodium (dissolved) 680,000 o 3400 SO00E-03 23 o2
Zinc (dissolved) -~ 30 b " 789 263E+00 33 -3

b = USEPA Region I1l BTAG Screening Level.

n = NOAA Screening Guideline.

o = Oak Ridge National Labomory Screemng Benchmarks for Ecologncal Risk Assessment.

1 = Maximum concentration is based on samplu collected by ERM in April and May 1997

* = Ecological Effects Quotient: maximum site concentration/screening level.
*® = "2/3* represents 2 positive detections out of 3 samples in which the consitituent was analyzed.
*2¢ = "(/2" represents 0 exoeedances of the screening levels out of 2 positive detections.

Page 1
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Table 8 Potenual Constituents of Concern in Sod Samples -
Crater Resources Site
Upper Merion Township, Pennsylvania
EEQ1-9 EEQ 10 - 100 EEQ > 100
Phenol 4 .40E+01 : .
2-Methyl Phenol 1.10E+01
4-Methyl Phenol 4.30E+01
2,4-Dimethylphenol 2.30E+01
Naphthalene -S.00B+03
2-Methylnaphthalene 1.60B+02 __ __
Acenaphthylene " 1.20B+03
Acenaphthene 4.20B+01
Dibenzofuran 1.90E+02
Fluorene - 2.40E+02
Phenanthrene 2.80E+03
Anthracene -~ 1.00E+03
Fluoranthene 7.40B+03
Pyrene 3.50B+03
Chrysene 3.60B+03
Benzo(a)anthracens 4,00E+03
Benzo(b)fluoranthene 6.30E+03 .
Benzo{k)fluoranthene 1.80E+03
Benzo(a)pyrens 4.60E+03
Indenc(1,2,3-cd)pyrene -330E+0
Benzo(g.h,f)perylene - 1.70E+03____
Dibenz(a.h)amhxm 1.00E+03
5. 70E+02
Cylmde(toﬂl) 3.50B+04
Alhuminum 2.67TE+04 -
Antimony 3.75E+00
Beryllium 2.25E+02
Cadmium 1.04E+00 -
Chromium 6.62B+04
Coppes 7.20E+00
jron ‘ 9.42E+03
Lead 3.33E+04
Manganese 1.88E+0}
Mercuty 3.38B+02
Nickel 3.38E+01 - .-
Selenium 6.06E+01
Vanadium 1.41E+02
Zinc

1.15E+02

AR306L8BY



. Table 9 Potential Constituents of Conceni in Sediments and Smface Water
‘ - Crater Resources Site
Upper Merion Township, Pennsylvania

EEQ1-9 : EEQ10-99 EEQ > 100
Benzene - : © 5.19E+01
Toluene , R © . 4.30E+01 :
Phenol Co L © L429E+m2
2-Methyl Phenol . - 222E+3
4-Methyl Phenol : Co 4 4.93E+02
2,4-Dimethylphenol e , 5.52E+03
Naphthalene , : A - 2.31B+0S
2-Methylnaphthalene o o 7.43E+04
Acenaphthylene . : . 2.0SE+08
Acenaphthene N . ' 5.81E+04
Dibenzofuran : SRS _ 8.15E+03
Fluorene - . : , 2.834B+08
Phenanthrene : ‘ _ . . 7.08E+04
Anthracene . o © 5.63B+04
Fluoranthene ' L 2.00E+04
Pyrene A _ LT |, L31E+04
Benzo(a)anthracene L © - 383EHR
Chrysene - S 3.91E+02
Benzo(b)fluoranthene . C : 1.19E+03
Benzo(k)fluoranthene : - _ 4.69E+02
Benzo(a)pyrene . . , : S.81E+3
" Indeno{1,2,3-cd)pyrene : _ A o 5.67E+02
Benzo(g h.{)perylene . i 3.28E+02
Dibenz(a,h)anthracene , » - 442E+R2
Cyanide (total) ' e . ' 5.28E+0¢
Chromium o ' : 2.09E+03
Copper 4.03E+00 - : :
Iron : co o ‘ - 418E+02
Lead ' 4.09E+00 - e
Manganese 1.68E+00 T _ .
Mercury - P . 155E+02
Nickel . 3.67E+00 ' ' : :
Zinc . 3.58E+00 f : .
Surface Water Constituents e
Cyanide (total) : P 3.73E+02
- Barium (dissolved) . 2.88E+01
_ Copper (dissolved) 1.03E+00 - e
Iron (dissolved) 3.09E+00
Selenium (dissolved) 6.16E+00

Zinc {(dissolved) ~ 2.63E+00
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Table 10
Crater Resources Superfund Site

Es_timated Cost of Alternatives

Alternative Capital Cost Annual Operation | Total Present
and Maintenance Worth Cost
Cost :

SW-1: No Action $0 $0 '$0
SW-2: Institutional $ 145,000 $ 2,000 $ 230,000
Controls _
SW-3: WAL Pipeline —_ - $ 148,000
Investigation , .
S-3: Soil Cover $ 5,295,000 $ 9,900 $ 5,407,000
S-4: Low Permeability Cap $ 7,353,000 $11,900 - $ 7,501,000
S-4A: Quarry 3 Sediment $ 9,064,000 $ 11,900 $9,211,000
Removal, Low
Permeability Cap
S-4B: Quarry 3 Sediment $ 10,342,000 - $ 11,900 $ 10,489,000
Stabilization, Low
Permeability Cap .
S-5: Quarry 3 Removal, $ 8,855,000 $ 11,900 $ 9,002,000
Low-Permeability Cap
S-6: Complete Removal $ 69,103,000 $0 $ 69,103,000
S-7: Stabilization ' $ 79,873,000 $9,900 $104,030,000
GW-3: Monitored Natural $ 50,000 $ 26,600 $ 600,000
Attenuation .
GW-4: Perimeter $ 1,607,000 $ 64,800 $ 3,380,000
Groundwater Recovery
GW-5: Groundwater $ 2,184,000 $ 221,700 $ 7,270,000
Recovery, Treatment, and , :
Discharge

AR306486



L8Yh30EYHY

C

Table 11

Amu:mmsmmﬂwmm

Present Worth Analysis |
. Capital Anousl Total Year Annusl Discount Present
Yeoar Cost Cost(1) ‘Cost Ratemt 7% (2) Worth
[] $8,854,522 $8.854,522 1.000 $8,854,522
1 $11,900 - $11,800 0835 | $11,127
2 i $11,900 $11,800 0873 $10,389
‘3 o $11,900 $11,900 osts - $0.710
4 $11,900 $11,900 0.763 $9,080
5 $11,900 $11,900 0.713 $8,485
e $11,900 $11,900 0.668 $7.925
7. $11,900 . $11,900 0.623 $7.414
8 $11,900 $11,900 0.582 $6,926
9 $11,000 $11,900 0544 $6,474
10 . $11,900 $11,900 0.508 $8,045
1" $11,900 $11,800 0.475 $5653 .-
12 $11,900 $11,900 ° 0.444 $5284 - -
13 $11,900 $11,900 0415 $4,039
4 $11.900 $11,900° 0.388 $4817
15 $11,000 $11,000 0.362 $4308 .
18 $11,000 $11,000 0.339 $4,034
17 $11,900 $11,900 0317 $3.772 .
18 $11,900 $11,900 0.296 V52 |
19 $11,900 $11,900 0277 $3,206
20 $11,900 $11,900 0.258 $3,070
2 $11,900 $11,900 . 0262 .$2,880
- $11,900 $11,000 0226 $2.689
23 $11,900 $11,900 0.211 $2.511
2% $11,900 $14,800 0.197 $2344
25 $11,900 $11,900 0.184 $2,190
28 $11,000 $11,000 0.172 $2,047
14 '$11,900 “+ -~ $11,900 0361 $1.018
28 ~ $11,900 ~ 811,900 0.150 $1,785
29 $11,900 $11,000 0.141 $1,670
0 $11,900 $14.900 0.131 $1,550
i TOTALPRESENTWORTH  $9,002,190
Note:
(1) ERM's At OSM Cost .

{2 w-mmannW-mm-nmAmmm‘
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Table 11

Altemnative S-5: Quarty 3 Removal/Of-Siw Disposal and Low-Permesbility Cepping .

_ Capitsl Cost .

1 PROJECT DOCUMENTRNSTITUTIONAL CONTROLS
1.1 Prapare Docsments & Plans including Permits
1.2 Property Use Resvictions

2 SITE PREPARATION )
2.1 E & S Conirols (includes retention basin) 1
2.2 Clear 8 Gnub Ares for Sl Cover 10
2.3 SMe Grading for Stormwater Runolt 7,700
2.4 Construction of Roadway 1

3 DEWATERING, TREATMENT & DISPOSAL OF SURFACE WATER

500
750

3.1 Dewstaring Ponds 1. 24 8 4,800,000
3.2 Hauting Surtace Water, 10 miles . 4,800,000
4 PARTIAL REMOVAL AND ASSOCIATED SACKALL
4.1 Excavats Plataau Ares . 11,960
4.2 Surtace Soll Removal - Remaining Arves 8,08%
4.3 Sedimert Removal 10,110
4.4 General Fit - Deliversd (bacidB 1o criginel grade) 2250
4.5 General F - Spread with Dozer 28,155
4.6 General Fil - Campaction 28,158

§ OFF-SITE REMOVAL AND DISPOBAL OF CONTAMINATED SOLS

8.1 Containment Ares for Processing 1
5.2 SoVSediment Losding 28,158
8.3 Traneport & Diaposal for Cortaminated Solls rx
6 MULTHMEDIA CAP AT QUARRY 3 WITH TOPSOW. COVER
6.1 Soll Excavetion & Relocation (300" hauf) 10,430
" 6.2 Genersl F8 - Deliversd 15,843
6.3 General Fil - Spread with Dozer 10430
6.4 General Fi - Compaction 10430
6.5 Soll Cover, 6° ane
6.8 Topsoll - Loading ana
6.7 Topeod - Hauling (10 mile) ana
6.8 Topeodl, 8° - Spread with Dozer ane
-+ 6.9 Seed & Mulch 148
6.10 Dralage Trench 2,500
€.49 Chasvel Liting (rprap) - b}

T T

sk

2282322 &%

9-1293299%2 fas

Unit Cost ] Torsl Cost

Subcoect  Mawid  Lsbor Equment)  Subcordad Ml Lsbor  Equpment
| sa000 ® 0 0000 %0
, 84000 © 0 $30,000 0
$12,500.00 $20,00000 $17,500.00 S0 $12500 $20,000 $17,500
$1,12500  $1,100.00 L) %0 81125 $11,000
$020 $028 $0 90 $13.552 817618
$8.25000 $10,00000 $8,750.00 0 ° sa2ko  $10,000 $8.750

1
$0.03 so0.02 () 80 $138000  $02,000
$0.04 $0.03 $0 $0 $161,000 ~ $136,000
s288 928 ® 90 $3067  $30204
$208 328 %0 . 80 316433  $19833
5.0 $8.58 ] 0 $56201 996,524
$8.00 0 $V7 %0 $0
$053 $1.85 0 0 $14922 $52.087
8021 $062 ] 0 $5913 $17,458

I
$500000 $500000 $5,000.00 ] $5000  $5.000 $5.000
9020 028 °© 0 35831 $70%
$468.00 $1.042,718 0 ] 0
288 S22 $0 0 2774 $34.210
$6.00 0 $125,160 0 $0
$053 $185 ] 0 85528  $10.208
021 $062 0 0 $2190 $6,467
$508 2028 $1.98 0 $13723 232 $5370
1310 052 o 0 $8827  $1410 $2008
8108 .10 s 0 $4502  $138
n 053  §18% % ‘0 81437 85017
$46.00 s140 $7.8 [ ] 07  $1.084 $1,149
osa2 $1.02 ] M  $35%0 $2.550
$17.08 08 $850 ® s 8520 "

Total Direct

Cost!
$20000 (1)
$30000 (1)
$50,000 (2)
$22250 (3)
8170 (3
$25000 (2
$230000 (2)
$299,000 (2)
71181 (3)
$36026  (3)
121,724 ()
337864 (4
$67000 (3
$23309 (3)
$15000 (2)
$12870 (9)
s1.92718  (4)
$61954 (3)
8125100 (4)
24828 )
$86857 (3
21425 (5)
$3028 {3)
$18333 (3
$8455  (3)
38000 (3
%100 &
248 ()
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Table 11

Alternstive 8-5: Quarvy 3 Removal/Off-Sie Dispossi end Low-Permesbility Cepping

Cephtal Cost
. ] Un Cost Total Cost Total Direct
| Nemn Quantty] Unkt] Subcontract Mgtarial Labor MI Subcontract Material Labor  Equipment] - Cost] Notet
7 MULTHWEDIA CAP WITH ASPHALT COVER REMAINING AREA .
7.4 Genoral Fil - Detiverad 30900 ton $2.00 $0  $247200 s $0 $247200 (4)
7.2 General Fit - Spread with Dozer 2000 oy $053 $1.85 0 $0 310918  $38.110 $40028 (3
7.3 General Fil - Compaction 20800 ey 021 3062 0 0 S8 1272 $17008 (3
7.4 Low Perm Cliay 1104 ey $5.99 s258 s485 0 $88154 $28273 851358 3145781 (5)
7.5 HOPE liner, 40 md e o $0.28 so.r7 0.7 S0 S7TI527 $220508  $50.690 $357815  (5)
7.8 Sand Oralnage Layer e o 753 $0.08 17 0 s28533 8 $5413°  $38080 (5)
7.7 Aggregate Sub-base, 8° E X Y 598 $0.33 3083 $0 - $197141  $10934 - $20874 228049 (3)
7.8 Binder Course, 2° N 240 $0.34 $028 $0 $82408  $11.285 0217 $103037 (3
79 WeaingCourse, 11/ - s 223 03¢ %028 0 ssm s s8814 $02.767 (N
7.10 Orainage improvermernts t .. $6.250.00 $10,000.00 $8.750.00 20 2825  $10,000 -$8,780 $25.000 (@
Substotel 192718 $1323221 WO7492  STEOEN  $4.962.082
subtow: $1942718 $1389382 $BE2117  $TS01S0  $A.944.367
Burden an Labor Cost @ 30% o 238,638 $258,635
G & A onLabor Cost @ 10% $88.212 $86.212
G & AonMaterdal Cost @ 10%. $138.9508 $138,938"
. TestonMateriel Cost @ 6% : $53,353 $83363
- Q& AonSubconivact Cont @ 8% $07,138 97,138
Total Divect Cont 2039854 $1811.683 $1208964  §750,150  $5808850
" mdirects on Tota) Direct Cost @ 25% $1,402,163
Prof on Totsl Direct Cont @ 5% $260,433
Total Fleid Cost $7.201.248
Coningancy on Towd Fleld Cost @ 20% $1,450.249
. Engihesring Cost @ 2% (Vetal Fiskd Cost minus Subcortfactor’s Total Disect Cost) 8105028
TOTAL COST 0984522
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Table 11

Altemative $-5: Quarnry 3 RemovalOf-Site Disposal and Low-Permesbility Capping
Capital Cost

Total Cost Total Direct

06h90€YY

Unt Cost
o Uni| Subconact  Matedsl  Labor Equip s Maoial _Lsbor Equpment Cost
NOTES: Source of costs : '

(1) Past Costing Experience
(2) ERM Cost

{3) Means 2000 Cost

{4) Vendsr Quote

(8) ECHOS 2000 Cost

Assume densRy of general il equal 10 1.5 Tons per cublc yerd
costof aterials are nor with disposal 8t a local Subi¥te D Langil.

Indirects include:

Construction Management, Legal, Travel, Medical,
Suppiies, Dela Process, Bond Premium tnsurance,
y. Testing & Analysis
Timalweoer, Photos, Pre and Post Docusments (se-
bullts, reporte), Poliution insurance, Normil Trash
Dispossl, and Ske Clean wp.

C' . ' ' | . l z‘"d’
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Table 12

Soil and Sediment Cleanup Sta’ngl‘érds' (mg/kg)

-2 Based on PADEP’s Act 2 Standards

__(Risk-based cleanup levels except where noted)
'Contaminant Quarry3 | Quarry3 | Quarry3d |ss-1and2
' Surface | Sediment | Sub- o
- '} suorface
_ ,_-IBenzo(a)anthraccne ' 3. | no . . .
Benzo(b)fluoranthene 5.65 110 - -
* | Benzo(a)pyrene 413 m e .
Dibénz(a,h)anthracene 0.897 - 4.48 -
| Dibenzofuran . 66 . - .
. Indeno(1,2,3-c,d)pyrene 2.96 - : -
2-Methylnaphthalene - - - 16 -
Nsphthalene - 0.2 0.20 -
Aluminum - 13,800 . . . 986
Arsenic 02' - 0.2' -
| Chromium - - - "
Iron 40' - . " 190,000°
‘I Manganese . - 200 197 212 -
Mercu 11.6 S e 13 . - -
'Based on Soil ScreemngLevel D e e
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Table 13

Groundwater Cleanup Standards (pg/l)

(Risk-based cleanup levels )

| Contaminant Center of Plume Extent of Plume
| Acetone 95.9° 2
lBenzene 5 0.04
LChloroform 1 0015
| Dibenzofuran 12 0.86
'2,4-Dimethylphe'nol 1.15 1
I2-Methylphenol 125 1
| 4-Methylphenol 477 1
lNaphthalene 5 1
lecnol 7,860 -
| Cyanide 10 13
Arsenic 1 0.04
Barium 40 450
Beryllium 4 4
Cadmium - 0.62
Chromium 8 12
Cobalt - 22
Iron 250 2,300
Lead —— 15 15
Manganese 66.8 310
Mercury - 0.004
Nickel - 260
Selenium 0.4 0.006
Thallium - 0.17
| Venadium . 041
| Zinc . 170
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MCLS are enforcesble standards for pubic |

ﬁm'ﬂlmmw

€6190€YY

reference doses (RfDs) and cancer slope factors
that have been verified by the RfD or Carcinogen
n-tmvmm
Workgrowps. ..

a Maximum Coniaminant 40CFR. §§141.11-12a0d Nl.Gl‘k Relevant snd
Levels (MCLs) 62 i 1‘ Appropristc drinking water supply systems which have ot least | The ground water clcanup standards listed om -
) 13 sexvice connections or are wsed by st least 28 | Table 13 will moet or exceed the MCLs.
! persons. These requirements are not directly T b
appliceble since ground water in the vicinity of
the Site is not wsed as & private drinking water .
. supply. H , wnder the ci of this . . -
...... . Site, MCLS are relevant and appropriste .
requircmicnts which were considered in S B R
| % Maximum Contaminant 40CFR §14150-5) - - Relevant and MCLGS we nos-enforcesblo health goals for . The groundwater will meet these requi
LevelGoals (MCLG) . | __ ... . . . . . . .. | Appropriste public water supplics which have af least 13 ‘The ground water cleanup standards listed on
. . ) : | service connections or are wsed by 25 persoris. Table 13 will moet or exceed the MCLOs.
. Under the circumstances of this Site, MCLGS are
relevant and appropriste requirements which wete
considered in estaldishing ground water clesmup
2 Pennsylvania Water ISPACOOM”MMS- Refcvant snd These are g blished These requirements will be sn ARAR if the
.. . Quality Standueeds 9.7, 049388 © | Approprise m:«orucunw.umumm discharge associsted with Atterative GW-3, if
! concentrations of pollutants that are sllowsble st | anty, is to an on-site surfacé water. Such on-
‘ fevels which preserve homan heslth bescdon | site discharge would meei the guidelines
water and fish ingestion and 10 preserve squittic established for protection of aquatic life.
life. Ambient water quality criteria may be i
! relevant and appropriste to CERCLA
. i besed on the uses of & wator body,
3. Imepw‘lntllm EPA Office of Research and - | ToBeConsidered” | IRIS is an EPA data base containing up-to-date Thacmfomﬂehxld!yvmm
System (RIS) = . Development . Dealth risk and EPA regulstory information for been considered while developing
| numerous chemicals, IRIS is the preferred source | cleanwp standards for each remodial
% of toxicity information as it contsins only thase slemative.




3 EPA Office of Emergency and To be Comsidered EPA guidancs for calculating baseline human' 'nmemcunuul ARARs J
for Superfund - Volume ) Remedial Response EPA/S40/) - u&nﬁdwﬂﬂm;mk—bm ot m!‘hml:h
Human Health Manual $9/002 . dards for Superfund clean-ups, mlummnmsmm;um
Part A, December 1989 SequmMmdMlfoym; -] document was considered when establishing

mmmum« risk based cleanup standards.

2 Pennsyivanis Act 2 PA Code Chapter 250.308 Agpplicable mmmmmﬁx MA«Z‘:W&M’M&:
Pmpn-Sunfidthb . voluntary clesnup activities, soils pr wmore than
Standards for soils ﬂnn:k%eddcanpﬂnhdshthesm.

EPA has i d these more
i Tlhle 2.

irements as cle:

nEH90EUY

B 25 PA Code Chapter 105.13s Applicable mmuhwm The substantive requirements of these
dredging, filling, removal, or other alteration sad | regutations shall be applicable if construction
Commonwesith oversight and spproval. | of the cap, or discharge 10 surface water
_ : impacts regulated wetlands, if any.
2 Prescrvation of Histovical 16USC. § 469 Applicable Requires actioas 10 svoid poteatial loss or Actions shall be taken to mitigate any adverse
& Archacological Data Act destruction of significant aciestific, bistorical, or | effiects on idemtified off-sise historic resources

that might result fom implementation of the
remedial action.

A._Water i

) Clean Water Act (CWA), 40CFR Pt 1253 Applicable Establishes substantive sequirements and limits MwwﬂlhnMi"lﬁe
Pennsylvanis National 40 CFR Part 122.44-48 - for discharges 10 waters of Pernsylvania snd e - isted with Alternative QW-3, if
Pollutant Discharge 25 PA Code Chapters 95.1 - 953 United States. : st all, is 10 an on-site surface wales source.
Elimination Systes o Such on-sitc discharge would comply with

] Reguirements; these discharge standards.

1 Storm Water Management | 32PS.§680.13 Applicable Requires implementation of stormwater control Stormwater shall be managed 1o control

Act measures 0 prevent injury 10 health, safety, or stormwater during constraction of the remedy.
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25 PA Code 102.4(b)(1). 10211,
102.22

Identifies erasion and sediment contvol

Control fequirements and criteria for activitics involving | activities st the Site which disturb the ground
tand clessing, grading and other carth ' surfice, inclading clearing, grading,
disturbances and establishes evosion and sediment | excavation and cap installstion,
vontrod critesia ,

4 Useomelwede OSWER Directive 9200.4-17R To Be Considered This policy provides guidance for evalusting and - Tbspdwyﬂndlbemiduedduingu )
-7 Attemmtion at Superfind, ) s - spproving monitored netural stienuation . . . implementation mdmd q
RCRA Corrective Action, remedies. anesuation remody, ’;‘
and Underground Storage SN,
M- Tank Sites, Aprit 1999
| B Air - e .
'R Ak&hﬂnnle' 40 C.F.R:Pint 264.1030 Gwough . - | -Relevant and . Eﬂmmhmm-‘ Emissions due to potential lesks from the -
: Process Vewts 264.1034 and 40 CFR Part 264.1053 | Appropriste equipment lesks, mmwﬂmmmm
. ‘w.lm . “m - - A
2 Federal Regulations 40 CFR 61.242-1 teough 6124 Relevast and Requires emissions of Hazardous Air Pollutants mmmumerm-m

Governing Hazardous Aie T Co Appropriste M)Mm“ammbu m-mswwmu A4

Pollutants (NESHAPS) quantificd; establishes ambicnt aie quality - HAP Standards. ,

- . standards and emissions limitstions for HAP ;‘“
3. Comtrol of Air Emissions | OSWER Directive 9355.0-28 To Be Considered This policy reisies 1o the sclection of control for | This poficy shall be considered in determining
from Air Strippers st sir strippers st ground waler sitcs sccording tothe | if air emission 4P necesswy for the

Superfund Groundwater oir qualify status of the ares of the sie (i.e., sir stripper, Sourtes most in noed of the

Sites, June 13,1989 i Muhh-uﬁ-uum controls are those witt"€itissions rases in

- ares). - R excess of 3 [bs./howr or 15 The./day or s :
. mmoflomqnwm
& FogiveAwEmissions | 25 PA CodeClapter 123.1- 1232 | Appticable Establithes the fugitive dust reglation for The capping and excavation ctvten will
' 4OCFR §506-50.7 v atier, ’ compty with these regulations. :
S. . Malodorous Air Emissions .| 25 PA Cods 12331 . . Applicable Prohibits malodors detectuble beyond the site ,mmm«mu s J
' propestylime. - construction will comply with this
, issions 25 PA Code 123.41° icable Establishes opacity Timits for visible sir Emissions from the excavation and -
.‘ Viaible Al Emission PACose . Aovie : crhissions. o constrection will comply with this
' requirement.
1 Pennsylvania Standarts for | 25 PA Code Chapters 121.7 and Applicable Requires olf new sir emission sources (0 achieve | Emissions for the contingent groundwater
J New Stationsry Sources 1211 ' : miniowm sttsinsble cmissions using best Wummmmm
_available techaclogy,.
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1 Residual Waste Landfill 25 PA Code 288.234, 288236 snd Relevant and Emblubmmmmquhmhhdon.tof The specifications of the cap shall, at o
288.237, 288.241-244 Appropriste vesidual wasie landfills in the Commonwealth, minimum, conply with the Commonwealth of
Juding minimum PA closure fequirements. : |
|_D, Hazardous Waste .
t Standards applicable to 25 PA Code 75262 0r 25 PACode | Applicable MHaaard determination requirements Any trestment, storsge or disposal of soils that
2622 applicable 1 generators who treat, store, or nwmvmwewﬂy
dispose of hazardous waste. with the more stringent substantive
i requirements of either 25 PA Code 75262 or
25PA Code 262"
2 Swundards for Owners and 25 PA Code 75264 or 25 PA Code Applicable Establishes standards for storing hazardous waste | Ia the eveat that excavated soil or sediments
Operators of Hazardous 2640 (Subchapters I, J, and L) ' on-site. . are hazardous waste, the mascrial shall be -
Waste TSDs ’ . m-wwumw
: . substantive of cither 25 Pa. Code
”JHNZShCoMIMt(&bMI.I
_3nd ) concerning the mannet of storage’ |
E.- Residual Wasto i
I Residoal Waste 25 PA Code 299.10)-.133 Applicable Establishes the criteria for storiag residusl waste. | I the event the solls and sediments are not
Regulstions 25 PA Code 2992211218 " consideted hazardous waste, the substantive
requirements for storage and tansportation of
residual waste apply.

usnmnmim»rw-w.;mmumumm ﬂPA%Mmmﬁmthﬂmhﬂm
u-ﬂlmzsncw*um
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